ISO/CD 10303-227

5.2 AIM EXPRESS short listing

This clause specifies the EXPRESS schema that uses elements from the integrated resources and contains
the types, entity specializations, rules, and functions that are specific to this part of ISO 10303. This
clause also specifies modifications to the text for constructs that are imported from the integrated
resources. The definitions and EXPRESS provided in the integrated resources for constructs used in the
AIM may include select list items and subtypes that are not imported into the AIM. Requirements stated
in the integrated resources that refer to such items and subtypes apply exclusively to those items which
are imported into the AIM.

EXPRESS specification:

*

SCHEMA pl ant _spatial _configuration;

USE FROM action_schema
(action_directive,
action_nethod_rel ati onshi p,
action_rel ationshi p,
action_request_sol ution,
action_request_status,
action_status,
directed_action,
versi oned_action_request); -- 1SO 10303-41

USE FROM appl i cati on_cont ext _schena
(application_context,
application_protocol _definition,
product cont ext,

product _definition_context); -- 1SO 10303-41
USE FROM approval _schema
(approval ,
approval date_tine,
approval person_organi zation); -- |1SO 10303-41

USE FROM basic_attri bute_schema
(description_attribute,
id attribute,
nane_attri bute,
rol e _association); -- |1SO 10303-41

USE FROM date_ti me_schena
(cal endar _dat e,
date_and tinme); -- 1SO 10303-41

USE FROM docunent _schema
(docunent,
docunent _rel ati onshi p,
docunent _usage_constraint); -- 1SO 10303-41

USE FROM ext ernal reference_schena
(external source,
externally defined_item
externally defined itemrelationship,
pre_defined iten); -- |1SO 10303-41

USE FROM geonetri c_nodel _schemn
(bl ock,
bool ean_oper at or,
bool ean_oper and,
bool ean_resul t,
brep_wi th_voids,
csg_solid,
cyclide_segment _solid,
eccentric_cone,
el l'ipsoid,
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extruded_area_solid,
extruded face_solid,
facet ed_brep,
geometric_curve_set,
geonetri c_set,
geonetric_set _replica
mani fol d_solid_brep
rectangul ar _pyranm d,
revol ved _area_solid,
revol ved _face_solid,

ri ght _angul ar _wedge,
right _circul ar_cone,
right _circular_cylinder,
shel | _based_wi r ef rane_nodel ,
sol i d_nodel

sphere,

swept _face_solid,

swept _area_solid,
torus); -- 1SO 10303-42

USE FROM geonetry_schema

(axi s2_pl acenent _2d,

axi s2_pl acenent _3d,

b _spline_curve,

b _spline_curve_w th _knots,

b _spline_surface,

b _spline_surface_with_knots,
bezi er _curve,

bezi er _surface,
boundary_curve,
bounded_pcurve,
bounded_surface_curve,
cartesi an_point,

circle,

conposite_curve,
conposite_curve_on_surface,
conposi te_curve_segnent,
coni cal _surface,
curve_bounded_surface,

curve _replica

cylindrical _surface,
degener at e_pcurve,
degenerat e_t oroi dal _surface,
direction,

el lipse,

eval uat ed_degenerate_pcurve,
geonetric_representati on_context,
geonetric_representation_item
hyper bol a,

i ntersection_curve

l'ine,

of fset _curve_2d,

of fset curve_3d,

of fset _surface,

out er _boundary_curve,

par abol a,

pcurve,

pl ane,

poi nt,

poi nt _on_curve,

poi nt _on_surface,

point _replica

pol yl i ne,

qguasi _uni form curve,

quasi _uni f orm surf ace,

rati onal _b_spline_curve,
rati onal _b_spline_surface,
reparanetri sed_conposite_curve_segnent,
rect angul ar _conposite_surface,
rectangul ar _trimred_surface,
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seam curve
spheri cal _surface,
surface_curve,

surface_of |inear_extrusion,
surface_of revol ution,
surface_patch,
surface_replica,
toroi dal _surface,

trimmed _curve,

uni formcurve

uni form surface); -- 1SO 10303-42
USE FROM group_schemn
(group,
group_relationship); -- 1SO 10303-41

USE FROM managenent _resources_schemn
(action_assi gnment,
action_request_assi gnnment,
approval _assi gnnment,
cl assification_assignment,
date_and_ti me_assi gnnent,
dat e_assi gnment ,
docunent reference,
group_assi gnnent,
i dentification_assignnent,
nane_assi gnnment ,
organi zati on_assi gnment ,
person_and_organi zati on_assi gnment ,
person_assignnent); -- 1SO 10303-41

USE FROM material _property _definition_schema
(characterized_naterial property,
mat eri al _desi gnati on,
mat eri al _desi gnati on_characterization
mat eri al _property,
product _material conposition_rel ationship,
property definition_relationship); -- SO 10303-45

USE FROM materi al _property representati on_schema
(rmaterial _property_representation); -- 1SO 10303-45

USE FROM neasure_schena
(anpunt _of substance_neasure,
anount _of substance_neasure with unit,
amount _of substance_unit,
ar ea_reasur e,
cont ext _dependent neasure,
cont ext _dependent _uni t,
conversi on_based_unit,
count _neasure
derived_unit,
el ectric_current _rmneasure,
el ectric_current_neasure with unit,
electric_current _unit,
gl obal _unit_assi gned_cont ext,
| engt h_neasure,
| ength_neasure_ with unit,
l ength_unit,
| um nous_intensity neasure,
l um nous_intensity measure_with_unit,
| um nous_intensity unit,
nMass_nmeasur e
mass_neasure w th_unit,
mass_unit,
nanmed_unit,
numneri c_measure,
par anet er _val ue,
pl ane_angl e_measure_with_unit,
pl ane_angl e _unit,
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positive_l engt h_neasure,
positive_plane_angl e _neasure,
positive_ratio_neasure,

rati o_neasure,

rati o_nmeasure with unit,

rati o_unit,

Si_unit,

solid _angl e neasure,
solid_angle_measure_w th_unit,

solid _angle unit,

t her nrodynami c_t enper at ur e_neasur e,
t her nrodynamni c_t enperature_nmeasure_with _unit,
t her rodynani c_t enperature_unit,

ti me_neasure,

time_nmeasure with unit,

time_unit,

vol unme_neasure); -- |1SO 10303-41

USE FROM qual i fi ed_measure_schena
(descriptive representation_item
nmeasure_representation_item
qualified representation_item
precision_qualifier,
type_qualifier); -- 1SO 10303-45

USE FROM per son_organi zati on_schena
(organi zati on,

organi zati onal _project); -- 1SO 10303-41
USE FROM presentation_organi zati on_schena
(presentation_layer_assignnent); -- |1SO 10303-46
USE FROM presentation_resource_schema
(col our,
colour_rgb); -- 1SO 10303-46

USE FROM product _definition_schem
(product,
product _definition,
product _definition_formation,
product _definition_formation_rel ationship,
product _definition formation wth specified source,
product _definition_relationship,
product definition_substitute,
product _definition_w th_associ ated_docunents); -- 1SO 10303-41

USE FROM product _property_definition_schema
(characterized object,
product _defi nition_shape,
property definition,
shape_aspect,
shape_aspect _relationship); -- 1SO 10303-41

USE FROM product _property_representati on_schenma
(item.identified_ representati on_usage,
property definition_representation,
shape_definition_representation,
shape_representation); -- |1SO 10303-41

USE FROM product _structure_schena
(assenbl y_conponent _usage,
make from usage_opti on,
product _definition_usage); -- |SO 10303-44

USE FROM representati on_schena
(mapped_item
parametric_representation_context,
representation,
representati on_context,
representation_item

© ISO 2001 - All rights reserved 901



ISO/CD 10303-227

representation_itemrelationship,

gl obal _uncertainty_assigned context); -- 1SO 10303-43

USE FROM shape_aspect _definition_schema

(centre_of _synmmetry,
derived_shape_aspect,
symmetri c_shape_aspect); -

USE FROM shape_di mensi on_schemn

(angul ar _| ocati on,

| SO 10303-41

di mensi onal _characteristic_representation,

di nensi onal _I ocati on,
di mensi onal _si ze,

shape_di nensi on_representation);

USE FROM t opol ogy_schema
(connect ed_face_set,

edge,
edge_curve,
edge_| oop,
face,

face_bound,

face_outer bound,
face_surface,

| oop,

oriented _cl osed_shel I,
ori ent ed_edge,

ori ented_open_shel |,
pat h,

poly | oop,

t opol ogi cal _representation_item

vertex_shel |,

wire_shell); -- 1SO 10303-42

(*

| SO 10303- 47

NOTE The schemas referenced above can be found in the following parts of ISO 10303:

action_schema
application_context_schema
approval_schema
date_time_schema
document_schema
external_reference_schema
geometric_model_schema
geometry_schema
group_schema
management_resources_schema
material_property_definition_schema
measure_schema

person_organization_schema
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presentation_organization_schema ISO 10303-46
presentation_resource_schema I1ISO 10303-46
product_definition_schema 1SO 10303-41
product_property_definition_schema I1ISO 10303-41
product_property_representation_schema ISO 10303-41
product_structure_schema 1ISO 10303-44
qualified_measure_schema 1ISO 10303-45
representation_schema I1ISO 10303-43
shape_aspect_definition_schema I1ISO 10303-47
shape_dimension_schema I1ISO 10303-47
topology_schema ISO 10303-42

5.2.1 Fundamental concepts and assumptions

5.2.1.1 property_definition, representation and representation_item

For a given item, non-shape properties are handled through a combination of property_definition,
representation, and representation_item. All non-shape properties are grouped together and evaluated
by a function for consistency. The property_definition serves as an aggregator of property values for a
particular object. The representation collects individual elements of representation, usually in the form
of name, value pairs that are applicable to a particular property_definition. The representation_item
specifies a specific characteristic and its value. Shape properties are dealt with as a subtype and evaluated
separately using shape_definition.

5.2.1.2 identifiers and types

Any identifier is used to differentiate between instances of an entity with respect to a scope of use or
implementation of the identifier. If used in data exchange, the value of the identifier shall be unique
within the exchange file and, additionally, may be unique between the partners in the exchange.

EXAMPLE 1  Representation_context.context_identifier may be any user-defined identifier that is used to
differentiate contexts. REPCXT1, for example, may identify a representation_context.

Any type is used to specify the intent of the instance.

EXAMPLE 2  Representation_context.context_type may be ‘parametric’ if the geometry of a part is
represented parametrically.

5.2.1.3 units

Units for a particular dimension specified in this part of ISO 10303 must be either globally specified or
individually specified for each dimensional value. Different kinds of dimensions (e.g., length versus
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weight), however, may be either specified globally or locally.

5.2.1.4  connector and connection
Connectors are shape_aspects of the plant items that they belong to because they cannot exist

independently. Connections are, therefore, a shape_aspect_relationship. Connections are also a shape_-
aspect of the assembly that contains the connection, so connections are also shape_aspects.

5.2.2 Plant spatial configuration type definitions

5.2.2.1 approval_item

An approval_item identifies a change_action, piping_system, or versioned_action_request that is
assigned an approval status.

EXPRESS specification:

*

TYPE approval _item = SELECT
(change_acti on,
pi pi ng_system
ver si oned_action_request);
END_TYPE;

(*
5.2.2.2 change_item

A change_item identifies the assembly_component_usage, axis_placement_2d, axis_placement_3d,
document, ducting_system, electrical_system, externally_defined_plant_item_definition,
instrumentation_and_control_system, line_branch_connection, line_plant_item_branch_-
connection, line_plant_item_connection, line_termination_connection, piping_system, plant,
plant_item_connection, plant_item_connector, plant_line_definition, plant_line_segment_-
definition, plant_line_segment_termination, process_capability, product, product_definition,
product_definition_relationship, product_definition_shape, property_definition, reference_-
geometry, site, site_feature, sited_plant, or structural_system that can be modified, for which there is
a request to modify, or that is the result of a change.

EXPRESS specification:

*

TYPE change_item = SELECT
(assenbl y_conponent _usage,
axi s2_pl acenent _2d,
axi s2_pl acenent _3d,
docunent,
ducting_system
el ectrical _system
external ly_defined_plant_itemdefinition,
i nstrunmentati on_and control _system
I i ne_branch_connecti on,
I ine_plant _item branch_connection,
line_plant_item connection,
line_term nation_connecti on,
pi pi ng_system
pl ant,
pl ant _i tem connecti on,
pl ant i tem connector,
pl ant _|ine_definition,
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pl ant _|ine_segnment _definition,
pl ant _|ine_segnent termnation,
process_capability,
product,
product _definition,
product definition_relationship,
product _defi nition_shape,
property definition,
ref erence_geonetry,
site,
site feature,
sited_pl ant,
structural _system;

END_TYPE;

(*
5.2.2.3 change_life_cycle_item

A change_life_cycle_item identifies the directed_action that is classified.

EXPRESS specification:

*

TYPE change_life_cycle_item = SELECT
(directed_action);
END_TYPE;

(*
5.2.2.4  classification_item

A classification_item identifies the cableway_system, ducting_system, electrical_system, hvac_-
component_definition, hvac_connector, instrumentation_and_control_system, piping_component_-
definition, piping_system, plant_item_connection, plant_item_connector, applied_document_-
reference, product, product_definition, or structural_system that is classified.

EXPRESS specification:

*

TYPE classification_item= SELECT
(cabl eway_system

ducting_system
el ectrical _system
hvac_conponent _definition,
hvac_connect or,
i nstrunentation_and control _system
pi pi ng_conponent _definition,
pi pi ng_system
pl ant _item connecti on,
pl ant i tem connector,
appl i ed_docunent _ref erence,
product,
product _definition,
structural system;

END_TYPE;

(*
5.2.2.5  design_project_item

A design_project_item identifies the product_definition that is assigned to a design_project.
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EXPRESS specification:

*

TYPE design_project_item= SELECT
(product _definition);

END_TYPE;

(*

5.2.2.6  action_request_item

An action_request_item identifies the product that is assigned to an action_request, indicating a
request for purchase.

EXPRESS specification:

*

TYPE action_request_item = SELECT
(product);
END_TYPE;

(*
5.22.7 date_and_time_item

A date_and_time_item identifies the product that a date_and_time is assigned to.

EXPRESS specification:

*
TYPE date_and_tine_item = SELECT
(change_acti on,
change_item
change_|ife_cycl e_stage_assi gnnent,
product);
END_TYPE;

(*
5.2.2.8 dated_item

A dated_item identifies the action_directive, change_action, change_item, or product that a date is
assigned to.

EXPRESS specification:

*
TYPE dated _item = SELECT
(action_directive,
change_acti on,
change_item
product);
END_TYPE;

(*
5229  document_item
A document_item identifies the externally_defined_plant_item_definition, heat_tracing_-

representation, material_property, piping_component_class, piping_system, plant_item_connector,
plant_line_segment_definition, product, product_definition, product_definition_relationship,
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property_definition, representation, representation_item, or site that is associated with a document.

EXPRESS specification:

*

TYPE docunent _item = SELECT
(externally_defined_plant_itemdefinition
heat _tracing_representation
mat eri al _property,
pi pi ng_conponent _cl ass,
pi pi ng_syst em
pl ant i tem connect or
pl ant _|ine_segnment _definition
product,
product _definition,
product definition_relationship,
property_definition,
representation,
representation_item
site);
END_TYPE;
(*

5.2.2.10 identified _item

An identified_item identifies the document, material_property, product_definition, or shape_aspect
to which an identifier is assigned.

EXPRESS specification:

*

)
TYPE identified item= SELECT
(docunent,

mat eri al _property,
product _definition,
shape_aspect);

END_TYPE;

( *

5.2.2.11 plant_spatial_configuration_organization_item
A plant_spatial_configuration_organization_item identifies the catalogue, change_action, design_-
project, document, plant, product_definition_formation, product_definition_relationship, or site

that is associated with an organization.

EXPRESS specification:

*

TYPE pl ant _spatial _configuration_organi zation_item = SELECT
(cat al ogue,
change_acti on,
desi gn_proj ect,
docunent,
pl ant,
product _definition_formation,
product _definition_relationship,
representation,
site);

END_TYPE;

(*
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5.2.2.12 plant_spatial_configuration_person_item

A plant_spatial_configuration_person_item identifies the document, plant, product_definition_-
relationship, or site that is associated with a person.

EXPRESS specification:

*

TYPE pl ant _spatial _configuration_person_item = SELECT
(docunent,
pl ant,
product _definition_relationship,
representation,
site);
END_TYPE;
(*

5.2.2.13 plant_spatial_configuration_person_and_organization_item

A plant_spatial_configuration_person_and_organization_item identifies the change_item, plant, or
site that is associated with a person_and_organization.

EXPRESS specification:

*
TYPE pl ant _spatial _configuration_person_and_organi zation_item = SELECT
(change_item
pl ant,
site);
END_TYPE;
(*

5.2.2.14 purchase_item

A purchase_item identifies a product that is purchased.

EXPRESS specification:

*

)
TYPE purchase_item = SELECT
(product);
END_TYPE;

(*
5.2.3 Plant spatial configuration entities

5.2.3.1 Plant spatial configuration entity definitions

5.23.1.1 action_request_assignment

A applied_action_request_assignment assigns an action_request to a set of one or more products.

*

ENTI TY applied_action_request_assi gnment
SUBTYPE OF (action_request_assi gnnent);
items : SET [1:?] OF action_request_item

END_ENTI TY;

(*
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Attribute definitions:

items: the set of products that an action_request is assigned to.

5.23.1.2 applied_approval_assignment
An applied_approval_assignment assigns an approval to a set of one or more change_actions.

EXPRESS specification:

*

ENTI TY appl i ed_approval _assi gnnment
SUBTYPE OF (approval _assignment);
items : SET [1:?] OF approval item

END_ENTI TY;

(*

Attribute definitions:

items: the set of instances of change_action, piping_system, or versioned_action_request to which an
approval is assigned.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the applied_approval_-
assignment entity:

« change_life_cycle_stage _usage requires_approval (see 5.2.4.7).

52.3.1.3 applied_classification_assignment

An applied_classification_assignment assigns a classification to a cableway_system, ducting_system,
electrical_system, hvac_component_definition, hvac_connector, instrumentation_and_control_-
system, piping_component_definition, piping_system, plant_item_connection, plant_item_-
connector, applied_document_reference, product, product_definition, or structural_system.

EXPRESS specification:

*

ENTI TY applied _classification_assi gnment
SUBTYPE OF (cl assification_assi gnnent) ;
items : SET [1:?] OF classification_item
VHERE
WR1: (NOT (SIZECF (QUERY (item <* SELF.itens |
NOT (' PLANT SPATI AL_CONFI GURATI ON. PLANT _| TEM _CONNECTI ON' I N
TYPEOF(item))) = 0)) OR
(SI ZEOF (TYPECF ( SELF. assi gned_cl ass) *
[ PLANT_SPATI AL_CONFI GURATI ON. CONNECTI ON_FUNCTI ONAL_CLASS' ,
PLANT_SPATI AL_CONFI GURATI ON. CONNECTI ON_MOTI ON_CLASS' ])
>= 1);
WR2: (NOT (SIZE(J: (QUERY (item <* SELF.itens |
NOT (' PLANT_ SPATI AL_CONFI GURATI ON. PLANT_| TEM_CONNECTOR' I N
TYPEOF(item))) = 0)) OR
(SI ZEOF (TYPECF ( SELF. assi gned_cl ass) *
[ PLANT_SPATI AL_CONFI GURATI ON. CONNECTOR_END _TYPE_CLASS',
PLANT_SPATI AL_CONFI GURATI ON. ELECTRI CAL_CONNECTOR _ O_ASS
" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. EXTERNALLY_DEFI NED_ O_ASS
" PLANT_SPATI AL_CONFI GURATI ON. '+
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' STRUCTURAL_LQOAD CONNECTOR CLASS']) >= 1);
WR3: (NOT (SIZECF (QUERY (item <* SELF.itens |

NOT (' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COVPONENT_DEFI NI TION I N

TYPEOF(item))) = 0)) OR

(Sl ZEOF (TYPEOF ( SELF. assigned_cl ass) *

[ " PLANT_SPATI AL_CONFI GURATI ON. BLANK_FI TTI NG_CLASS'
PLANT_SPATI AL_CONFI GURATI ON. ELBOW FI TTI NG_CLASS'
PLANT_SPATI AL_CONFI GURATI ON. FLANGE_FI TTI NG_CLASS' ,
PLANT_SPATI AL_CONFI GURATI ON. '+
FLANGE_FI TTI NG_NECK_TYPE_CLASS'

PLANT_SPATI AL_CONFI GURATI ON. Pl PE_CLOSURE_FI TTI NG_CLASS'
PLANT_SPATI AL_CONFI GURATI ON. PI PE_CLASS'

PLANT_SPATI AL_CONFI GURATI ON. REDUCER_FI TTI NG_CLASS' ,
PLANT_SPATI AL_CONFI GURATI ON. SPACER_FI TTI NG_CLASS' ,
PLANT_SPATI AL_CONFI GURATI ON. SPECI ALTY_I| TEM CLASS' ,
PLANT_SPATI AL_CONFI GURATI ON. SWAGE_FI TTI NG_CLASS'
PLANT_SPATI AL_CONFI GURATI ON. VALVE_CLASS' ]) >= 1);
END_ENTI TY;

( *
Attribute definitions:

items: the set of cableway_system, ducting_system, electrical_system, hvac_component_definition,
hvac_connector, instrumentation_and_control_system, piping_component_definition, piping_-
system, plant_item_connection, plant_item_connector, applied_document_reference, product,
product_definition, or structural_system instances that are assigned to a group.

Formal propositions:

WRL1: A plant_item_connection shall be assigned either a connection_functional_class, a
connection_motion_class, or a combination of these.

WR2: A plant_item_connector shall be assigned either a connector_end_type_class, electrical_-
connector_class, piping_connector_class, structural_load_connector_class, or a combination of
these.

WR3: A piping_component_definition shall be assigned either a blank_fitting_class, elbow_fitting_-
class, flange_fitting_class, flange_fitting_neck_type_class, pipe_closure_fitting_class, pipe_class,

reducer_fitting_class, spacer_fitting_class, specialty_item_class, swage_fitting_class, valve_class, or
a combination of these.

52.3.14 applied_date_and_time_assignment
An applied_date_and_time_assignment assigns a date_and_time to a set of one or more products.

EXPRESS specification:

*

ENTI TY applied_date_and_ti ne_assi gnnment
SUBTYPE OF (date_and_ti nme_assi gnment);
items : SET [1:?] OF date_and tinme_item

END_ENTI TY;

(*

Attribute definitions:

items: the set of products that a date_and_time is assigned to.
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52315 applied_date_assignment

An applied_date_assignment assigns a date to a set of one or more action_directives, change_actions,
change_items, and products.

EXPRESS specification:

*

)

ENTI TY appl i ed_dat e_assi gnnent
SUBTYPE OF (date_assi gnnment);
items : SET [1:?] OF dated_item

END_ENTI TY;

(*

Attribute definitions:

items: the set of action_directives, change_actions, change_items, and products that a date is assigned
to.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the applied_date_assignment
entity:

« change_action_requires_date (see 5.2.4.4);

« change_item_requires_creation_date (see 5.2.4.5).

52.3.1.6 applied_document_reference

An applied_document_reference assigns a document to a set of one or more instances of heat_-
tracing_representation, piping_component_class, piping_system, plant_item_connector, plant_-
line_segment_definition, product, product_definition, product_definition_relationship, property -
definition, representation, representation_item, site, externally_defined_plant_item_definition, or
material_property.

EXPRESS specification:

*

ENTI TY appl i ed_docunent _reference
SUBTYPE OF (docunent reference);
items : SET [1:?] OF docunent_item

END_ENTI TY;

(*

Attribute definitions:

items: the set of instances of heat_tracing_representation, piping_component_class, piping_system,
plant_item_connector, plant_line_segment_definition, product, product_definition, product_-
definition_relationship, property_definition, representation, representation_item, site, externally_-
defined_plant_item_definition, or material_property that is associated with a document.

52317 applied_identification_assignment

A applied_identification_assignment assigns an identifier to a set of one or more instances of document,
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material_property, product_definition, or shape_aspect.

EXPRESS specification:

*

ENTI TY applied_identification_assi gnment
SUBTYPE OF (identification_assignnent);
items : SET [1:?] OF identified item

VHERE
WR1: applied_identification _correlation (SELF);
END_ENTI TY;

( *
Attribute definitions:

items: the set of instances of product_definition, material_property, or document that an identifier is
assigned to.

Formal propositions:

WRL1: The applied_identification_correlation function that correlates roles of identifiers to elements of
product data shall be satisfied.

52.3.18 blank_fitting_class

A blank_fitting_class is a type of group that classifies the items that are assigned to it as blank fittings.

EXPRESS specification:

*

ENTITY bl ank _fitting cl ass
SUBTYPE OF (group);
VWHERE
WR1: Sl ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca)) |
NOT (SIZEOF (QUERY (it <* aca.items |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COVPONENT _DEFI NI TION' I N
TYPECE (it)))) =0))) = 0;
WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.itens |
" PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION' IN
TYPECF (it)) |
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of _product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS' ) |
class_in_tree (acal.assigned class, '"blank'))) =1))) =0
))) =0;
END_ENTI TY;
( *

Formal propositions:

WRL1: A blank_fitting_class shall classify items of type piping_component_definition.

WR2: A blank_fitting_class shall classify items of type piping_component_definition that are a
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definition of a product that is classified as a ‘blank’.

5.2.3.1.9 bolt and_nut_component_class

A bolt_and_nut_component_class is a type of group that classifies the items that are assigned to it as
bolts, nuts, or washers.

EXPRESS specification:

*

ENTI TY bolt _and_nut _conponent _cl ass
SUBTYPE OF (group);
VHERE
WR1l: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASS| GNED_CLASS')
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNMVENT' | N
TYPEOF (ca))
NOT (SIZEOF (QUERY (it <* aca.items |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. BOLT_AND_NUT_COVPONENT_DEFI NI TI ON
IN TYPECF (it)))) =0))) = 0;
WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
' ASSI GNED_CLASS')
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNMVENT' | N
TYPEOF (ca)) |
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.items |
" PLANT_SPATI AL_CONFI GURATI ON. BOLT_AND_NUT_COMPONENT_DEFI NI TION' I N
TYPECF (it))
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS' ) |
class_in_tree (acal. assigned_cl ass,
"bolt and nut conponent'))) =1))) =0
))) =0
END_ENTI TY;
( *

Formal propositions:

WRL1: A bolt_and_nut_component_class shall classify items of type bolt_and_nut_component_-
definition.

WR2: A bolt_and_nut_component_class shall classify items of type piping_component_definition
that are a definition of a product that is classified as a ‘bolt and nut component’.

5.2.3.1.10  bolt_and_nut_component_definition

A bolt_and_nut_component_definition is a type of product_definition that defines a bolt and nut
component.

EXPRESS specification

*

ENTI TY bolt _and_nut _conponent definition
SUBTYPE OF (product_definition);
END_ENTI TY;

(*

© ISO 2001 - All rights reserved 13



ISO/CD 10303-227

523.1.11 bolt_and_nut_set_definition
A bolt_and_nut_set_definition is a type of product_definition that defines a bolt and nut set.

EXPRESS specification

*

ENTI TY bolt_and nut _set definition
SUBTYPE OF (product_definition);
END_ENTI TY;

( *

52.3.1.12  cableway component_class

A cableway_component_class is a type of group that classifies the items that are assigned to it as
cableway components. The name of the cableway_component_class further classifies the assigned

items.

EXPRESS specification:

*

ENTI TY cabl eway_conponent _cl ass
SUBTYPE OF (group);
VWHERE

WR1: Sl ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' CLASSI FI CATI ON_ASSI GNVENT. ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SI ZEOF (QUERY (it <* aca.items |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. CABLEVWAY_COVPONENT_DEFI NI TION' I N
TYPECE (it)))) =0))) = 0;

WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca)) |
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.itens |
" PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION' IN
TYPECF (it))
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of _product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS' ) |
class_in_tree (acal. assigned _cl ass, 'cableway conponent'))) = 1)))

0))

END_ENTI TY:
( *

Formal propositions:

WRL1: A cableway_component_class shall classify items of type cableway component_definition.

WR2: A cableway_component_class shall classify items of type cableway component_definition that
are a definition of a product that is classified as a ‘cableway component’.

5.2.3.1.13  cableway_component_definition

A cableway_component_definition is a type of product_definition that defines a cableway component.
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EXPRESS specification

*

ENTI TY cabl eway_conponent definition
SUBTYPE OF (product_definition);
END_ENTI TY;

(*
5.2.3.1.14  cableway_connector_class

A cableway_connector_class is a type of group that classifies the items that are assigned to it as being
cableway connectors.

EXPRESS specification:

*

ENTI TY cabl eway_connect or _cl ass
SUBTYPE OF (group);
END_ENTI TY;

(*
5.2.3.1.15 cableway system

A cableway_system is a type of product_definition that identifies a system ... (to be completed when
corresponding clause 4.2 definition is available).

EXPRESS specification:

*

ENTI TY cabl eway_system
SUBTYPE OF (product_definition);
VWHERE
WR1l: SIZEOF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. " +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED _PRODUCT_DEFI NI TI ON' ) |
(" PLANT_SPATI AL_CONFI GURATI ON. PLANT' | N TYPEOF
(pdr.relating product _definition.fornmation.of product)) AND
(pdr.relating_product_definition.frane_of_reference. nane =
"functional occurrence'))) = 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: The cableway_system shall be related to exactly one product_definition that is the definition of
a plant and has a context of “functional occurrence’.

52.3.1.16  catalogue

A catalogue is a type ofdocument defined as an external_source that records items whose
characteristics are standardized.

NOTE Whether the catalogue is a paper-based or digitally-based catalogue is indicated by the value of the attribute

document_type.product_data_type. document_type is referenced the attribute kind inherited from document, a
supertype of catalogue.

EXPRESS specification:

*

ENTI TY cat al ogue

© ISO 2001 - All rights reserved 915



ISO/CD 10303-227

SUBTYPE OF (docunent, external_source);
END_ENTI TY;

(*
5.2.3.1.17 catalogue_connector

A catalogue_connector is a type ofshape_aspect that is externally defined and identifies a connector
whose characteristics are standardised in a library or catalogue.

EXPRESS specification:

*

ENTI TY cat al ogue_connect or
SUBTYPE OF (shape_aspect, externally defined item;
VHERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. CHARACTERI ZED_OBJECT' IN
TYPEOF ( SELF. of _shape);
WR2: ' PLANT_SPATI AL_CONFI GURATI ON. CATALOGUE' | N TYPEOF ( SELF. source);
END_ENTI TY;

(*

Formal propositions:

WRL1: The catalogue_connector shall be an aspect of the shape of a characterized_object.
WR2: The catalogue_connector shall have a catalogue as its source.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the catalogue_connector entity:

o subtype _mandatory_externally_defined_item (see 5.2.4.16).

5.2.3.1.18 catalogue_item

A catalogue_item is an externally_defined_plant_item_definition that identifies an item whose
characteristics are standardized and have been recorded in a library or catalogue.

EXPRESS specification:

*

ENTI TY catal ogue_item
SUBTYPE OF (externally_defined_plant_itemdefinition);

VWHERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. CATALOGUE' | N TYPECF ( SELF. source);
WR2: SELF.frane_of reference.nane = 'physical definition';

END_ENTI TY;

(*

Formal propositions:

WRL1: A catalogue_item shall have a catalogue as the external_source.
WR2: A catalogue_item shall have a frame_of_reference name of ‘catalogue definition’.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the catalogue_item entity:
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« application_context_requires_ap_definition (see 5.2.4.1);
« dependent_instantiable_application_context (see 5.2.4.9);
« dependent_instantiable_product_definition_context (see 5.2.4.11);

o product_definition_context_name_constraint (see 5.2.4.13);

subtype_mandatory_externally_defined_item (see 5.2.4.16).

5.2.3.1.19  change_action
A change_action is a type of directed_action that identifies a change, or a request for a change.

EXPRESS specification:

*

ENTI TY change_acti on
SUBTYPE OF (directed _action);
VHERE
WR1: S| ZEOF (QUERY (ca <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATION." +
" ACTI ON_ASSI GNVENT. ASSI GNED_ACTI ON' ) |
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' PLANT_SPATI AL_CONFI GURATI ON_CHANGE_ASSI GNVENT' | N
TYPEOF (ca))) >= 1;
WR2: SI ZEOF (QUERY (ar <* SELF\directed_action.directive.requests |
NOT (S| ZEOF (USEDI N (ar, ' PLANT_SPATI AL_CONFI GURATI ON."' +
" ACTI ON_REQUEST_SOLUTI ON. REQUEST' )) = 1))) = O;
WR3: S| ZEOF (USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. ACTI ON_STATUS. ' +
" ASSI GNED_ACTION )) = 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: A change_action shall be assigned by at least one plant_spatial_configuration_change_-
assignment.

WR2: Each versioned_action_request that is referenced by a change_action shall have exactly one
action_request_solution.

WR3: Each change_action shall be assigned exactly one action_status.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the change_action entity:

« change_action_requires_date (see 5.2.4.4);

5.2.3.1.20 change_item_id_assignment

A change_item_id_assignment assigns a name to a set of one or moreinstances selected by change -
item.

EXPRESS specification:

*

ENTI TY change_item.i d_assi gnment
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SUBTYPE OF (nane_assi gnnment);
itenms : SET [1:?] OF change_item
END_ENTI TY;
(*

Attribute definitions:

items: the set of instances selected by change_item to which a name is assigned.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the change_item_id_assignment
entity:

o change_item_requires_id (see 5.2.4.6).

5.2.3.1.21  change_life_cycle_stage_assignment

A change_life_cycle_stage_assignment is a type ofgroup_assignment that classifies a directed_action
with a life cycle stage class.

EXPRESS specification:

*
ENTI TY change |ife_cycl e_stage_assi gnnent
SUBTYPE OF (group_assignment);
itenms : SET [1:?] OF change life_cycle item
END_ENTI TY;
(*

Attribute definitions:

items: One or more directed_action that is being classified according to a class of life cycle stage by the
assigned_group.

5.2.3.1.22  clamp_component_definition

A clamp_component_definition is a type of product_definition that defines a clamp used to make a
connection between plant items.

EXPRESS specification

*

ENTI TY cl anp_conponent _definition
SUBTYPE OF (product_definition);
END_ENTI TY;

(*
5.2.3.1.23  clamp_set_definition

A clamp_set_definition is a type of product_definition that defines a collection of clamp components.

EXPRESS specification

*

ENTI TY cl anp_set _definition
SUBTYPE OF (product_definition);
END_ENTI TY;
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( *

5.2.3.1.24  connection_functional_class

A connection_functional_class is a type ofgroup that classifies items that are assigned to it as
belonging to a common functional class of connections.

EXPRESS specification:

*

ENTI TY connecti on_functional cl ass
SUBTYPE OF (group);
END_ENTI TY;

(*
5.2.3.1.25  connection_material_definition

A connection_material_definition is a type of product_definition that defines a connection material.

EXPRESS specification

*

ENTI TY connection_material _definition
SUBTYPE OF (product_definition);
END_ENTI TY;

(*
5.2.3.1.26  connection_motion_class

A connection_motion_class is a type of group that classifies the connection motion of the items that are
assigned to it.

EXPRESS specification:

*

ENTI TY connecti on_notion_cl ass
SUBTYPE OF (group);

\HERE

WR1: SELF.name IN['flexible', 'locked orientation'];
END_ENTI TY;
(*

Formal propositions:

WR1: The name of the connection_motion_class shall be ‘flexible’ or ‘locked orientation’.

5.2.3.1.27  connection_node

A connection_node is a type of shape_aspect that is part of the definition of a piping system, and
connects more than one line_termination_connections.

A connection_node shall be used for a connection that involves the termination of more than two lines at
a single point. The connection_node is the junction for each of the line to line terminations that are
involved in the line to line connection.

NOTE There is a 2 or more cardinality between the line connection and line termination. The most common case is
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that two line terminations are connected by a line connection, but there are branches where more than 2 lines are
terminated at a single line connection. For the case of two lines being terminated, the line to line connection is simply
a connection relationship between 2 line terminations. For the more than two, there needs to be a shape_aspect that
models the connection point at which all of the line terminations are connected. This connection point is represented
by the connection_node. The connection_node represents the logical connection point for all line terminations
within a single line connection when there are more than two lines being connected in a single connection.

EXPRESS specification:

*

ENTI TY connecti on_node
SUBTYPE OF (shape_aspect);
VWHERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_SYSTEM
I N TYPECF ( SELF. of _shape. definition);
WR2: SI ZEOF (QUERY (sar <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. SHAPE_ASPECT_RELATI ONSHI P. '+
" RELATI NG_SHAPE_ASPECT" )
" PLANT_SPATI AL_CONFI GURATI ON. LI NE_TERM NATI ON_CONNECTI ON' I N
TYPEOF (sar))) >= 2;
END_ENTI TY;
( *

Formal propositions:

WRL1: A connection_node shall be an aspect of the definition of the shape of a piping_system.

WR2: A connection_node shall be the relating_shape_aspect for at least two line_termination_-
connections.

5.2.3.1.28  connector_end_type_class

A connector_end_type_class is a type of group that classifies the end type of the connectors that are
assigned to it.

EXPRESS specification:

*

ENTI TY connector _end_type_cl ass
SUBTYPE OF (group);
END_ENTI TY;

(*
5.2.3.1.29  descriptive_colour

A descriptive_colour is a type of descriptive_representation_item that identifies a colour.

EXPRESS specification:

*

ENTI TY descri ptive_col our
SUBTYPE OF (col our, descriptive_ representation_item;
END_ENTI TY;

(*
5.2.3.1.30  design_project

A design_project is a type of organization that identifies a task with a defined scope and purpose.
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EXPRESS specification:

*

ENTI TY desi gn_proj ect
SUBTYPE OF (organization);
V\HERE
WR1: SI ZECF (USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON."' +
' ORGANI ZATI ON_ASSI| GNVENT. ASSI GNED_ORGANI ZATI ON' ) ) >= 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: Each design_project shall be assigned to product data by at least one organization_assignment.

5.23.1.31  design_project_assignment
A design_project_assignment assigns a product_definition to a design_project.

EXPRESS specification:

*

ENTI TY desi gn_proj ect _assi gnment
SUBTYPE OF (organization_assignnment);
itenms : SET [1:?] OF design_project_item
VHERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. DESI GN_PRQJECT' IN
TYPEOF ( SELF. assi gned_or gani zat i on);
END_ENTI TY;

( *
Attribute definitions:

items: the set of product_definitions that are assigned to a design_project.

Formal propositions:

WRL1: The organization that is assigned by a design_project_assignment shall be a design_project.

5.2.3.1.32  ducting_system

A ducting_system is a type of product_definition that identifies a system that controls the temperature,
humidity, cleanliness, and circulation of environmental air.

EXPRESS specification:

*

ENTI TY ducting_system
SUBTYPE OF (product_definition);
VHERE
WR1: SI ZECF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATION."' +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED PRODUCT_DEFI NI TION' ) |
(' PLANT_SPATI AL_CONFI GURATI ON. PLANT' | N TYPECF
(pdr.relating_product _definition.formtion.of product)) AND
(pdr.relating product _definition.frane_of reference. nane =
"functional occurrence'))) = 1;
END_ENTI TY;

(*
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Formal propositions:

WRL1: The ducting_system shall be related to exactly one product_definition that is the definition of a
plant and has a context of ‘functional occurrence’.

5.2.3.1.33  elbow_fitting_class

An elbow_fitting_class is a type of group that classifies the items that are assigned to it as elbow
fittings. The name of the elbow_fitting_class further classifies the assigned items.

EXPRESS specification:

*

)
ENTI TY el bow fitting cl ass
SUBTYPE OF (group);
VHERE
WR1: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' CLASSI FI CATI ON_ASSI GNVENT. ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SIZEOF (QUERY (it <* aca.items |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION I N
TYPECE (it)))) =0))) = 0;
WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
' ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca)) |
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.items |
" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COMPONENT_DEFI NI TION I N
TYPEOF (it))
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS') |
class_in_tree (acal.assigned_class, '"elbow))) =1))) = 0)))
= 0;
END_ENTI TY;
( *

Formal propositions:

WRL1: An elbow_fitting_class shall classify items of type piping_component_definition.

WR2: An elbow_fitting_class shall classify items of type piping_component_definition that are a
definition of a product that is classified as a ‘elbow’.

5.2.3.1.34  electrical_connector_class

An electrical_connector_class is a type of group that classifies the items that are assigned to it as being
electrical connectors. The name of the electrical_connector_class further classifies the assigned items.

EXPRESS specification:

*

ENTI TY el ectrical _connector_cl ass
SUBTYPE OF (group);
END_ENTI TY;

(*
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5.2.3.1.35  electrical_system

An electrical_system is a type of product_definition that identifies a system of wiring, switches, relays
and other equipment associated with receiving and distributing electrical power.

EXPRESS specification:

*

ENTI TY el ectrical _system
SUBTYPE OF (product_definition);
VHERE
WR1: SI ZECF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATION."' +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED _PRODUCT_DEFI NI TION' ) |
(' PLANT_SPATI AL_CONFI GURATI ON. PLANT' | N TYPECF
(pdr.relating_product _definition.formtion.of product)) AND
(pdr rel ating _product _ defl nition.frane_of reference. nane =
"functional occurrence'))) = 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: The electrical_system shall be related to exactly one product_definition that is the definition of
a plant and has a context of “functional occurrence’.

52.3.1.36  externally_defined_class

An externally_defined_class is a type ofgroup that classifies an item and is defined by reference to an
external source.

NOTE An external source can be an ISO 13584 classification table [13]. This source should be specified as a
known_source (see 5.2.3.1.52) and referenced with externally_defined_item.source.

EXPRESS specification:

*

ENTI TY external |l y_defined_cl ass
SUBTYPE OF (group, externally defined iten);
VHERE
WR1L: SI ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASSI GNED_CLASS')
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNMENT' I N
TYPECF (ca))
NOT (SIZEOF (QUERY (it <* aca.items |
NOT ((SIZEOF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. ELECTRI CAL_SYSTEM ,
PLANT_SPATI AL_CONFI GURATI ON. DUCTI NG_SYSTEM ,
' PLANT_SPATI AL_CONFI GURATI ON. | NSTRUMVENTATI O\I_AND_OO\JT ROL_SYSTEM ,
" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_SYSTEM ,
" PLANT_SPATI AL_CONFI GURATI ON. PLANT" ,
" PLANT_SPATI AL_CONFI GURATI ON. PLANT_I| TEM CONNECTOR' ,
" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COVPONENT_DEFI NI TI ON',
' PLANT_ SPATI AL_CONFI GURATI ON. STRUCTURAL_SYSTEM ]) = 1) OR
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON
IN TYPECF (it)) AND
(SI ZEOF (QUERY (pc <*
it.formation.of product.frame_of reference |
pc. di scipline_type = '"process plant')) =1))))) =0))) = 0;
END_ENTI TY;
( *
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Formal proposition:

WRL1: An externally_defined_class shall classify either an electrical_system, ducting_system,
instrumentation_and_control_system, piping_system, plant, plant_item_connector, piping_-
component_definition, structural_system, or product_definition that is the definition of a plant item.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the externally_defined_class
entity:

« subtype_mandatory_externally_defined_item (see 5.2.4.16);

« subtype_mandatory_pre_defined_item (see 5.2.4.17).

5.2.3.1.37  externally_defined_document

An externally_defined_document is a type of document that is defined by reference to an external
source.

EXPRESS specification:

*

ENTI TY external |l y_defi ned_docunent
SUBTYPE OF (documnent, externally defined item;
END_ENTI TY;

(*
5.2.3.1.38  externally_defined_plant_item_definition

An externally_defined_plant_item_definition is a type ofproduct_definition that identifies an item or
piece of equipment that may be used as a component of a plant and is defined by reference to an external
source.

NOTE An external source can be a ISO 13584 library [13]. This source should be specified as a known_source
(see 5.2.3.1.52) and referenced with externally_defined_item.source.

EXPRESS specification:

*
ENTI TY external ly_defined plant _itemdefinition

SUBTYPE OF (product_definition, externally defined_iten);
END_ENTI TY;

(*

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the externally_defined_plant_-
item_definition entity:

« application_context_requires_ap_definition (see 5.2.4.1);
« dependent_instantiable_application_context (see 5.2.4.9);
« dependent_instantiable_product_context (see 5.2.4.10);
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« dependent_instantiable_product_definition_context (see 5.2.4.11);
« product_context_discipline_type_constraint (see 5.2.4.12);
o product_definition_context_name_constraint (see 5.2.4.13);
o subtype_mandatory_externally_defined_item (see 5.2.4.16);

« subtype_mandatory_pre_defined_item (see 5.2.4.17).

5.2.3.1.39  externally_defined_representation_item

An externally_defined_representation_item is a type ofrepresentation_item that has meaning defined
in a source outside of this part of 1ISO 10303.

EXPRESS specification:

*

ENTI TY external |l y_defined_representation_item
SUBTYPE OF (representation_item externally defined_ item;
END_ENTI TY;

(*
5.2.3.1.40 flange_fitting_class

A flange_fitting_class is a type of group that classifies the items that are assigned to it as flange fittings.

EXPRESS specification:

*

ENTI TY flange fitting_class
SUBTYPE OF (group);
VWHERE
WR1: Sl ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' CLASSI FI CATI ON_ASSI GNVENT. ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SIZEOF (QUERY (it <* aca.items |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COVPONENT _DEFI NI TION' I N
TYPECE (it)))) = 0))) = 0;
WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' CLASSI FI CATI ON_ASSI GNVENT. ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca)) |
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.itens |
" PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION' IN
TYPECF (it))
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of _product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS' ) |
class_in_tree (acal.assigned class, 'flange'))) = 1))) = 0)))
= O,
END_ENTI TY;
( *

Formal propositions:

WRL1: A flange_fitting_class shall classify items of type piping_component_definition.
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WR2: A flange_fitting_class shall classify items of type piping_component_definition that are a
definition of a product that is categorized as a “flange’.

5.2.3.1.41  flange_fitting_neck type class

A flange_fitting_neck_type_class is a type of group that classifies the neck type of the flange fittings
items that are assigned to it.

EXPRESS specification:

*

ENTITY flange_fitting_neck_type_cl ass
SUBTYPE OF (group);
VHERE
WR1: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
" ASSI GNED_CLASS') |
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SIZEOF (QUERY (it <* aca.items |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION I N
TYPECE (it)))) =0))) = 0;
WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.items |
" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COMPONENT_DEFI NI TION I N
TYPEOF (it)) |
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' )
class_in_tree (acal.applied_classification, 'flange')))
=1))) =0))) =0
END_ENTI TY;
( *

Formal propositions:

WRL1: A flange_fitting_neck_type_classification shall classify items of type piping_component_-
definition.

WR2: A flange_fitting_neck_type_classification shall classify items of type piping_component_-
definition that are a definition of a product that is categorized as a ‘flange’.

5.2.3.1.42 heat_tracing_representation

A heat_tracing_representation is a type ofrepresentation that represents the means utilized to impart a
temperature increase by an external wrapping or coiling.

EXPRESS specification:

*

ENTI TY heat tracing_representation
SUBTYPE OF (representation);
END_ENTI TY;

(*
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5.2.3.1.43 hvac_branch_connection

An hvac_branch_connection is a type of shape_aspect_relationship that identifies the connection
between an HVAC section segment and a branch.

EXPRESS specification:

*

ENTI TY hvac_branch_connecti on
SUBTYPE OF (shape_aspect rel ati onship);
VHERE
WR1: SELF description = 'branch | ocation'
WR2: ' PLANT_SPATI AL_CONFI GURATI ON. HVAC _ SECTI ON_SEGVENT_DEFI NI TI ON
IN TYPEOF (SELF.rel ati ng_shape_aspect. of _shape. definition);
WR3: ' PLANT_SPATI AL_CONFI GURATI ON. HVAC _SECTI ON_SEGVENT_TERM NATI ON
I N TYPEOF (SELF.rel ated_shape_aspect);
END_ENTI TY;

(*

Formal propositions:

WRL1: The value of hvac_branch_connection.description shall be ‘branch location’.

WR2: The product_definition that the relating_shape_aspect of an hvac_branch_connection is
related to shall be an hvac_section_segment_definition.

WR3: The related_shape_aspect of an hvac_branch_connection shall be an hvac_section_segment_-
termination.

5.2.3.1.44 hvac_component_definition
An hvac_component_definition is a type of product_definition that defines an HVAC component.

EXPRESS specification

*

ENTI TY hvac conponent definition
SUBTYPE OF (product_definition);
END_ENTI TY;

(*
5.2.3.1.45 hvac_connector

An hvac_connector is a type of shape_aspect that identifies a feature of a plant item that is designed to
connect to another connector.

EXPRESS specification:

*

ENTI TY hvac_connect or
SUBTYPE OF(shape_aspect);
VHERE
WR1: SELF\shape_ aspect. of shape\property _definition
definition\product_definition.
franme_of reference\appllcatlon context el ement.nane IN
[ functional definition', 'physical definition'
"functional occurrence', 'physical occurrence'];
WR2: (NOT (SI ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' )
pd. nane = 'hvac service characteristics')) >= 1)) OR
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(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = 'hvac service characteristics') |
NOT (Sl ZEOF (QUERY (pdr <* USEDIN (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
"design service characteristics')) =1))) = 0);

WR3: (NOT (SI ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |

pd. nane = ' hvac service characteristics') )) >= 1)) OR

(SI ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = ' hvac service characteristics') |
NOT (SI ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used _representation.nane = 'design service characteristics') |
SI ZEOF (dsc.used_representation.itens) >= 2)) = 1))) = 0);

WR4: ((NOT (SI ZECOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = ' hvac service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = 'hvac service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' ) |
pdr.used_representati on.nane = 'design service characteristics') |
{1 <= SIZEOF (QUERY (it <* dsc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOF (it)) AND
(it.name IN['pressure', 'nminimm pressure',
"maxi mum pressure']))) <= 2})) =1))) = 0));

WR5: ((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = ' hvac service characteristics')) >= 1)) OR
(SI ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,

PLANT _ SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

pd. name = ' hvac service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QJERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation. name = 'design service characteristics') |
SI ZEOF (QUERY (it <* dsc.used_representation.items |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (|t)) AND
(it.name = "pressure'))) <= 1)) =1))) = 0));

WR6: ((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = 'hvac service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = ' hvac service characteristics') |
NOT (Sl ZEOF (QUERY (dsc <* QJERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation. name = 'design service characteristics') |
SI ZEOF (QUERY (it <* dsc.used_representation.items |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (it)) AND
(it.name = "mnimumpressure'))) <= 1)) =1))) = 0));

WR7: ((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = 'hvac service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = ' hvac service characteristics') |
NOT (SI ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
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' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINI TION ) |

pdr.used_representation. name = 'design service characteristics') |

SI ZEOF (QUERY (it <* dsc.used_representation.items |

(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N

TYPEOF (|t)) AND

(it.name = "maxi mum pressure'))) <= 1)) =1))) = 0));

((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

pd. nane = ' hvac service characteristics')) >= 1)) OR

(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

pd. nane = ' hvac service characteristics') |

NOT (SI ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,

" PLANT_SPATI AL_CONFI GURATI ON. '+

' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |

pdr.used_representation.name = 'design service characteristics') |

{1 <= SIZECF (QUERY (it <* dsc.used_representation.itens |

(SIZECF (TYPEOF (it) *

[ PLANT_SPATI AL_ CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. '+

' THERMODYNAM C_TEMPERATURE _ I\/EASURE WTH UNIT ]) = 2) AND

(it.name INTJ" terrperature "mni num tenperature',

"'maxi mum tenperature']))) <= 2})) =1))) =0));

((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

pd. nane = ' hvac service characteristics')) >= 1)) OR

(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

pd. nane = 'hvac service characteristics'

NOT (Sl ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,

" PLANT_SPATI AL_CONFI GURATI ON. '+

' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |

pdr.used_representation.name = 'design service characteristics') |

SI ZEOF (QUERY (it <* dsc.used_representation.itens |

(SI ZEOF (TYPEOF (it) *

[ " PLANT_SPATI AL_ CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. '+

' THERI\/L‘DYNAM C_TEMPERATURE_MEASURE WTH UNIT']) = 2) AND

(it.name = 'tenperature'))) <= 1)) = 1))) = 0));

((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

pd. nane = ' hvac service characteristics')) >= 1)) OR

(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

pd. nane = ' hvac service characteristics')

NOT (Sl ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,

" PLANT_SPATI AL_CONFI GURATI ON. '+

' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |

pdr.used_representati on.nane = 'design service characteristics') |

SI ZEOF (QUERY (it <* dsc.used representation.itens |

(SI ZEOF (TYPEOF (it) *

[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,

" PLANT_SPATI AL_CONFI GURATI ON. ' +

' THERVMODYNAM C_TEMPERATURE_MEASURE W TH UNIT']) = 2) AND

(it.name = 'mnimumtenperature'))) <= 1)) =1))) = 0));

((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

pd. nane = ' hvac service characteristics')) >= 1)) OR

(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

pd. nane = ' hvac service characteristics')

NOT (Sl ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,

" PLANT_SPATI AL_CONFI GURATI ON. '+

' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |

pdr.used_representati on.nane = 'design service characteristics') |

SI ZEOF (QUERY (it <* dsc.used representation.itens |

(SI ZEOF (TYPEOF (it) *

[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,

" PLANT_SPATI AL_CONFI GURATI ON. ' +

" THERVMODYNAM C_TEMPERATURE_MEASURE W TH UNIT']) = 2) AND
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(it.name = 'maxi mumtenperature'))) <= 1)) =1))) = 0));

(NOT (SELF\ shape_aspect. of shape\property definition.
definition\product_definition.

frame_of reference\application_context _elenent.nanme IN

['functional definition', 'functional occurrence'])) OR

(SI ZECF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATION."' +
" PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' )

" PLANT_SPATI AL_CONFI GURATI ON. SHAPE_REPRESENTATI ON' I N

TYPEOF (pdr.used_representation))) = 0);

END_ENTI TY;

(*

Formal propositions:

WR12:

WRL1: The application_context_element that applies to an hvac_connector (as its product_-
definition_context) shall have the name “functional occurrence’.

WR2: If the hvac_connector has a property_definition with a name of ‘hvac service characteristics’,
the property_definition shall have exactly one representation with the name of ‘design service
characteristics’.

WR3: If the hvac_connector has a property_definition with a name of ‘hvac service characteristics’,
the property_definition shall have exactly one representation with a name of ‘design service
characteristics’ that has at least two representation_items.

WR4: If the hvac_connector has a property_definition with a name of ‘hvac service characteristics’,
the property_definition shall have exactly one representation with a name of ‘design service
characteristics’ that has one or two representation_items of type measure_representation_item with a
name of ‘pressure’, ‘minimum pressure’, or ‘maximum pressure’.

WR5: If the hvac_connector has a property_definition with a name of ‘hvac service characteristics’,
the property_definition shall have exactly one representation with a name of ‘design service
characteristics’ that has at most one representation_item of type measure_representation_item with a
name of “pressure’.

WRG6: If the hvac_connector has a property_definition with a name of ‘hvac service characteristics’,
the property_definition shall have exactly one representation with a name of ‘design service
characteristics’ that has at most one representation_item of type measure_representation_item with a
name of ‘minimum pressure’.

WRY7: If the hvac_connector has a property_definition with a name of ‘hvac service characteristics’,
the property_definition shall have exactly one representation with a name of ‘design service
characteristics’ that has at most one representation_item of type measure_representation_item with a
name of “‘maximum pressure’.

WRS: If the hvac_connector has a property_definition with a name of ‘hvac service characteristics’,
the property_definition shall have exactly one representation with a name of ‘design service
characteristics’ that has one or two representation_items of type measure_representation_item and
thermodynamic_temperature_measure_with_unit with a name of ‘temperature’, “minimum
temperature’, or ‘maximum temperature’.

WR9: If the hvac_connector has a property_definition with a name of *hvac service characteristics’,
the property_definition shall have exactly one representation with a name of “design service
characteristics’ that has at most one representation_item of type measure_representation_item and
thermodynamic_temperature_measure_with_unit with a name of ‘temperature’.
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WR10: If the hvac_connector has a property_definition with a name of ‘hvac service characteristics’,

the property_definition shall have exactly one representation with a name of “design service

characteristics’ that has at most one representation_item of type measure_representation_item and

thermodynamic_temperature_measure_with_unit with a name of ‘minimum temperature’.

WR11: If the hvac_connector has a property_definition with a name of ‘hvac service characteristics’,

the property_definition shall have exactly one representation with a name of ‘design service

characteristics’ that has at most one representation_item of type measure_representation_item and

thermodynamic_temperature_measure_with_unit with a name of ‘maximum temperature’.

WR12: If an hvac_connector is a type offunctional connector it shall not have any shape_-
representation.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the plant_item_connector entity:

« application_context_requires_ap_definition (see 5.2.4.1);

« dependent_instantiable_application_context (see 5.2.4.9);

« dependent_instantiable_product_definition_context (see 5.2.4.11);
o product_definition_context_name_constraint (see 5.2.4.13);

« product_definition_usage_constraint (see 5.2.4.14).

5.2.3.1.46 hvac_cross_section

An hvac_cross_section is a type of shape_aspect that specifies the cross section of an HVAC connector.

EXPRESS specification:

*

ENTI TY hvac_cross_section
SUBTYPE OF (shape_aspect);
END_ENTI TY;

(*
5.2.3.1.47 hvac_fitting_class

An hvac_fitting_class is a type of group that classifies the items that are assigned to it as HVAC
fittings.

EXPRESS specification:

*

ENTI TY hvac _fitting_cl ass
SUBTYPE OF (group);
VWHERE
WR1: SIZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SIZEOF (QUERY (it <* aca.items |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. HYAC_COVPONENT_DEFI NI TION' I N
TYPECF (it)))) =0))) = 0;
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WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.itens |
" PLANT_SPATI AL_CONFI GURATI ON. HYAC_COVPONENT _DEFI NI TION' I N
TYPECF (it))
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of _product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMVENT. | TEMS' )
class_in_tree (acal.assigned class, 'hvac fitting)))
= 1)) =0))) =0;

END_ENTI TY;

( *

Formal propositions:

WRL1: An hvac_fitting_class shall classify items of type hvac_component_definition.

WR2: An hvac_fitting_class shall classify items of type hvac_component_definition that are a
definition of a product that is categorized as a ‘hvac fitting’.

5.2.3.1.48 hvac_plant_item_branch_connection

An hvac_plant_item_branch_connection is a type ofshape_aspect_relationship that identifies the
connection between an HVAC section segment and an hvac connector that branches from the segment.

EXPRESS specification:

*

ENTI TY hvac_pl ant _it em branch_connecti on
SUBTYPE OF (shape_aspect rel ationship);
VHERE
WR1: SELF. description = 'branch |ocation';
WR2: ' PLANT_SPATI AL_CONFI GURATI ON. HVAC _SECTI ON_SEGVENT_DEFI NI Tl ON
IN TYPECF (SELF.rel ating_shape_aspect. of shape. definition);
WR3: ' PLANT_SPATI AL_CONFI GURATI ON. HVAC CONNECTOR
IN TYPECF (SELF.rel ated_shape_aspect);
END_ENTI TY;

(*

Formal propositions:

WRL1: The value of hvac_plant_item_branch_connection.description shall be ‘branch location’.

WR2: The product_definition that the relating_shape_aspect of an hvac_plant_item_branch_-
connection is related to shall be an hvac_section_segment_definition.

WR3: The related_shape_aspect of an hvac_branch_connection shall be an hvac_connector.

5.2.3.1.49 hvac_plant_item_connection

An hvac_plant_item_ connection is a type ofshape_aspect_relationship that identifies the connection
between an HVAC plant item termination and an HVAC connector.

EXPRESS specification:

*

ENTI TY hvac_pl ant _item connecti on
SUBTYPE OF (shape_aspect _rel ati onship);
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VHERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. HVAC_SECTI ON_SEGVENT_TERM NATI ON
I N TYPEOF (SELF.rel ating_shape_aspect);
VWR2: ' PLANT_SPATI AL_CONFI GURATI ON. HVAC _ CONNECTOR
I N TYPEOF (SELF.rel ated_shape_aspect);
WR3: SELF\shape_aspect rel ationship.rel at ed_shape_aspect .
of _shape\ property_definition.
definition\product _definition.
frame_of _reference\application_context_el emrent.
nane = 'physical occurrence';
END_ENTI TY;

(*

Formal propositions:

WRL1: The relating_shape_aspect of an hvac_plant_item_connection shall be an hvac_section_-
segment_termination.

WR2: The related_shape_aspect of an hvac_plant_item_connection shall be an hvac_connector.

WR3: The product_definition that the related_shape_aspect of an hvac_plant_item_connection is
related to shall have a context with the name “physical occurrence’.

5.2.3.1.50 hvac_section_segment_definition

An hvac_section_segment_definition is a type of product_definition that identifies an HVAC section
segment.

EXPRESS specification:

*

ENTI TY hvac _section_segnent _definition
SUBTYPE OF (product_definition);
\HERE

WR1: S| ZECF (QUERY (pdr <* USEDI N (SELF,
" PLANT_SPATI AL_CONFI GURATI ON. * +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED PRODUCT_DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. HVAC_SYSTEM SECTI ON_DEFI NI TI ON
IN TYPEOF (pdr.relating product_definition))) >= 1;

WR2: S| ZEOF (QUERY( pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. SHAPE_DEFI NI TION' I N
TYPEOF (pd))) >= 1;

WR3: SELF.frane_of reference\application_context el enent.nane =
"functional definition';

WR4: S| ZEOF (QUERY (pdr <* USEDI N ( SELF, ' PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' ) |
pdr used represent ation. nane =

hvac section segnment characteristics')) = 1;

WR5: Sl ZEOF (QUERY (hssc <* QUERY (pdr <* USEDI N (SELF
" PLANT_SPATI AL_CONFI GURATI ON. *  +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
"hvac section segnent characteristics') |
NOT ({1 <= SIZECF (QUERY (it <* hssc.used_representation.itens |
(it.name IN['pressure drop',
"'maxi mum pressure drop', 'mninumpressure drop ']))) <= 2}))) = 0;

WRG: S| ZEOF (QUERY (hssc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. *  +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
"hvac section segnent characteristics') |
NOT (SI ZEOF (QUERY (it <* hssc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOF (it)) AND
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(it.name = 'pressure drop'))) <= 1))) = 0;
WR7: S| ZEOF (QUERY (hssc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' ) |
pdr.used_representation. nane =
"hvac section segnent characteristics') |
NOT (SI ZEOF (QUERY (it <* hssc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (|t)) AND
(it.name = "mnimum pressure drop'))) <=1))) = 0;
WR8: SI ZEOF (QUERY (hssc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr used represent ation.nane =
hvac section segment characteristics') |
NOT (SI ZEOF (QUERY (it <* hssc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (|t)) AND
(it.name = '"maxi mum pressure drop'))) <= 1))) = 0;
AR9: (NOT (sl ZECF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION ) |
pdr.name = 'hvac segnment insulation')) >= 1)) OR
(SI ZEOF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION ) |
pdr.name = 'hvac segment insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDI N (si,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
NOT (Sl ZEOF (QUERY (pds <* QUERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' )
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPECF (pdr)) |
pds. used_representation. nane =
"hvac segnent insulation characteristics')) =1))) =0))) = 0);
VR10: (NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = ' hvac segnent insulation')) >= 1)) OR
(SI ZEOF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION ) |
pdr.nanme = ' hvac segnent insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDI N (si,
' PLANT_SPATI AL_CONFI GURATI ON. PRCPERTY DEFI NI TI ON. DEFI NI TION' ) |
NOT (SI ZEOF (QUERY (sic <* QJERY (pds <* QUERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPEOF (pdr)) |
pds. used_representation. nane =
"hvac segnent insulation characteristics') |
SI ZEOF (sic.used representation.itens) >= 1)) =1))) =0))) = 0);
VWR11: (NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = ' hvac segnent insulation')) >= 1)) OR
(SI ZEOF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION ) |
pdr.nanme = ' hvac segnent insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDIN (si,
' PLANT_SPATI AL_CONFI GURATI ON. PRCPERTY DEFI NI TI ON. DEFI NI TION' ) |
NOT (SI ZEOF (QUERY (sic <* QJERY (pds <* QUERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPEOF (pdr)) |
pds. used_representation. nane =
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"hvac segnent insulation characteristics') |
{1 <= SIZECOF (QUERY (it <* sic.used representation.itens |
(SIZE(J: (TYPECF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI O\l LENGTH_ MEASURE WTH UNIT']) = 2) AND
(it.name IN ['thickness', 'mnimmthickness'
"maxi mum t hi ckness']))) <= 2})) = 1)) = 0))) = 0);
(NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'hvac segnment insulation')) >= 1)) OR
(SI ZECF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'hvac segment insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDI N (si,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
NOT (Sl ZEOF (QUERY (sic <* QUERY (pds <* QUERY (pdr <* USEDIN (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' )
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPECF (pdr)) |
pds. used_representation. nane =
"segnent insulation characteristics') |
SIZEOF (QUERY (it <* sic.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_ ITEM
" PLANT_ SPATI AL_CONFI GURATI ON. LENGTH MEASURE WTH UNIT']) = 2) AND
(it.name = 'thickness'))) <= 1)) = 1))) = 0))) = 0);
(NOT (Sl ZECOF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_ DEF NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'segment insulation')) >= 1)) OR
(SI ZEOF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr. name = 'hvac segnent insulati on‘ ) |
NOT (S| ZEOF (QUERY (pd <* USEDI N (si
" PLANT_SPATI AL_CONFI GURATI ON. PR(PERTY DEFI NI TI ON. DEFI NI TION' ) |
NOT (SI ZEOF (QUERY (sic <* QJERY (pds <* QUERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPECF (pdr)) |
pds. used_representation. nane =
"hvac segnent insulation characteristics') |
SIZEOF (QUERY (it <* sic.used_representation.itens |
(SIZECF (TYPEOF (it) *
[ PLANT_SPATI AL_ CONFI GURATI ON. MEASURE_REPRESENTATI ON_ ITEM
PLANT_ SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT']) = 2) AND
(it.name = 'mninumthickness'))) <= 1)) =1))) =0))) = 0);
(NOT (Sl ZEOF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr. name = 'hvac segrrent insulation')) >= 1)) OR
(SI ZECF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL OO\IFI GURATI ON. '+
' PRODUCT_ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'hvac segment insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDI N (si,
" PLANT_SPATI AL_CONFI GURATI ON. PR(PERTY DEFI NI TI ON. DEFI NI TION ) |
NOT (SI ZEOF (QUERY (sic <* QJERY (pds <* QUERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' )
' PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPEOF (pdr)) |
pds. used_representation. nane =
"hvac segnent insulation characteristics') |
SI ZEOF (QUERY (it <* sic.used_representation.itemns
(SI ZECF (TYPEOF (it) *
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[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT']) = 2) AND
(it.name = 'maxi mum thickness'))) <= 1)) =1))) =0))) = 0);
WR15: SIZEOF (QUERY (pds <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPEOF (pd)) |
NOT (S| ZEOF (QUERY (sa <*USEDI N ( pds,
" PLANT_SPATI AL_CONFI GURATI ON. SHAPE_ASPECT. OF_SHAPE' )
" PLANT_SPATI AL_CONFI GURATI ON. HYAC_SECTI ON_SEGVENT_TERM NATI ON' I N
TYPEOF (sa))) = 2))) = 0;
END_ENTI TY;
( *

Formal propositions:

WRL1: An hvac_sectionsegment_definition shall be the related_product_definition in a product_-
definition_relationship that has a relating_product_definition that is an hvac_system_section_-
definition.

WR2: An hvac_section_segment_definition shall be referenced by a shape_definition.

WR3: An hvac_section_segment_definition shall have a frame_of_reference name of ‘functional
definition’.

WR4: An hvac_section_segment_definition shall have exactly one representation with the name of
‘hvac section segment characteristics’.

WR5: The representation of the hvac_section_segment_definition with the name of ‘hvac section
segment characteristics’ shall have between one and two representation_items with a name of ‘pressure
drop’, 'maximum pressure drop', or 'minimum pressure drop'.

WRG6: The representation of the hvac_section_segment_definition with the name of ‘hvac section
segment characteristics’ shall have at most one representation_item of type measure_representation_-
item with a name of ‘pressure drop’.

WR7: The representation of the hvac_section_segment_definition with the name of ‘hvac section
segment characteristics’ shall have at most one representation_item of type measure_representation_-
item with a name of “minimum pressure drop’.

WR8: The representation of the hvac_section_segment_definition with the name of ‘hvac section
segment characteristics’ shall have at most one representation_item of type measure_representation_-
item with a name of “maximum pressure drop’.

WRO If the hvac_section_segment_definition is related to a product_definition as an *hvac segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *hvac segment insulation characteristics’.

WR10: If the hvac_section_segment_definition is related to a product_definition as an ‘hvac segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *hvac segment insulation characteristics’ that has at least one
representation_item.

WR11: If the hvac_section_segment_definition is related to a product_definition as an ‘hvac segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *hvac segment insulation characteristics’ that has one or two
representation_items of type measure_representation_item and length_measure_with_unit with a
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name of ‘thickness’, ‘minimum thickness’, or “maximum thickness’.

WR12: If the hvac_section_segment_definition is related to a product_definition as an ‘hvac segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *hvac segment insulation characteristics’ that has at most one
representation_item items of type measure_representation_item and length_measure_with_unit
with a name of ‘thickness’.

WR13: If the hvac_section_segment_definition is related to a product_definition as an ‘hvac segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *hvac segment insulation characteristics’ that has at most one
representation_item items of type measure_representation_item and length_measure_with_unit
with a name of ‘minimum thickness’.

WR14: If the hvac_section_segment_definition is related to a product_definition as an ‘hvac segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *hvac segment insulation characteristics’ that has at most one
representation_item items of type measure_representation_item and length_measure_with_unit
with a name of ‘maximum thickness’.

WR15: The hvac_section_segment_definition shall be related to exactly two instances of hvac_-
section_segment_termination.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the hvac_section_segment_-
definition entity:

« application_context_requires_ap_definition (see 5.2.4.1);
« dependent_instantiable_application_context (see 5.2.4.9);
« dependent_instantiable_product_definition_context (see 5.2.4.11);

o product_definition_context_name_constraint (see 5.2.4.13).

5.2.3.1.51 hvac_section_segment_termination

An hvac_section_segment_termination is a type of shape_aspect that identifies the termination of an
HVAC section segment.

EXPRESS specification:

*

ENTI TY hvac_section_segnent _term nation
SUBTYPE OF (shape_aspect);
VHERE
WRLl: S| ZEOF (QUERY (sar <*
USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. "' +
' SHAPE_ASPECT _ RELATI ONSHI P. RELATI NG_SHAPE_ASPECT ") o+
USEDI N ( SELF, ' PLANT_SPATI AL_CONFI GURATI ON.' +
' SHAPE_ASPECT_RELATI ONSHI P. RELATED_SHAPE_ASPECT' ) |
NOT (SIZEOF (TYPEOF (sar) *
[ PLANT_SPATI AL_CONFI GURATI ON. HYAC_BRANCH_CONNECTI ON
PLANT_SPATI AL_CONFI GURATI ON. HVAC PLANT _| TEM CONNECTI O\r
" PLANT_SPATI AL_CONFI GURATI ON. HVAC_TERM NATI ON_CONNECTI oN 1)
=1)) =0;
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WR2: S| ZEOF (QUERY (sar <*
USEDI N ( SELF, ' PLANT_SPATI AL_CONFI GURATI ON. ' +
" SHAPE_ASPECT RELATI ONSHI P. RELATED SHAPE_ASPECT' ) |
SI ZEOF (TYPECE (sar) *
[' PLANT_SPATI AL_CONFI GURATI ON. HVAC_BRANCH_CONNECTI ON
" PLANT_SPATI AL_CONFI GURATI ON. HVAC _PLANT_| TEM_CONNECTI ON ])
END_ENTI TY;

(*

Formal propositions:

1
[
~
~—

1
[

WRL1: An hvac_section_segment_termination is the relating_shape_aspect or the related_shape_-
aspect in at least one shape_aspect_relationship that is an hvac_branch_connection, hvac_plant_-
item_connection, or hvac_termination_connection.

WR2: An hvac_section_segment_termination is the related_shape_aspect in exactly one shape_-
aspect_relationship that is an hvac_branch_connection or an hvac_plant_item_connection.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the hvac_section_segment_-
termination entity:

o application_context_requires_ap_definition (see 5.2.4.1);
« dependent_instantiable_application_context (see 5.2.4.9);
« dependent_instantiable_product_definition_context (see 5.2.4.11);

o product_definition_context_name_constraint (see 5.2.4.13).

5.2.3.1.52 hvac_system

An hvac_system is a type of product_definition that identifies a system that is used for heating,
ventilation, and air conditioning.

EXPRESS specification:

*

ENTI TY hvac_system
SUBTYPE OF (product_definition);
VWHERE
WR1l: SIZEOF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. " +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED _PRODUCT_DEFI NI TI ON' ) |
(" PLANT_SPATI AL_CONFI GURATI ON. PLANT' | N TYPEOF
(pdr.relating product _definition.fornmation.of product)) AND
(pdr.relating_product _definition.frane_of_reference. nane =
"functional occurrence'))) = 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: The hvac_system shall be related to exactly one product_definition that is the definition of a
plant and has a context of ‘functional occurrence’.

5.2.3.1.53 hvac_system_section_definition
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An hvac_system_section_definition is a type of product_definition that identifies an HVAC system
section.

EXPRESS specification:

*

ENTI TY hvac_system section_definition
SUBTYPE OF (product_definition);
VWHERE
WR1: SIZEOF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. " +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED PRODUCT_DEFI NI TI ON' ) |
(" PLANT_SPATI AL_CONFI GURATI ON. HYAC_SYSTEM I N
TYPEOF (pdr.relating product _definition)))) = 1;
WR2: SIZEOF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. " +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PRODUCT_DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. HYAC_SECTI ON_SEGVENT_DEFI NI TION I N
TYPEOF (pdr.related _product _definition))) >= 1;
WR3: SELF. frame_of reference. nane =
"functional definition';
WR4: S| ZEOF (QUERY (pds <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPECF (pd))
NOT (Sl ZEOF (QUERY (sa <*USEDI N ( pds,
" PLANT_SPATI AL_ CONFI GURATI ON. SHAPE_ASPECT. OF_SHAPE' )
(" PLANT_SPATI AL_CONFI GURATI ON. HYAC_SECTI ON_SEGVENT_TERM NATION' I N
TYPECF (sa)) AND
(sa.description = 'hvac system section termnation'))) <= 2))) = 0;
END_ENTI TY;

(*

Formal propositions:

WRL1: An hvac_system_section_definition shall be related to exactly one hvac_system.

WR2: An hvac_system_section_definition shall be related to at least one hvac_section_segment_-
definition.

WR3: An hvac_system_section_definition shall have an application_context_element.name of
“functional definition’.

WR4: An hvac_system_section_definition shall be have at most two related instances of
hvac_section_segment_termination described as 'hvac system section termination'.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the hvac_system_section_-
definition entity:

« application_context_requires_ap_definition (see 5.2.4.1);
« dependent_instantiable_application_context (see 5.2.4.9);
« dependent_instantiable_product_definition_context (see 5.2.4.11);

o product_definition_context_name_constraint (see 5.2.4.13).
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5.2.3.1.54 hvac_termination_connection

An hvac_termination_connection is a type of shape_aspect_relationship that identifies a connection
between two HVAC section segment terminations.

EXPRESS specification:

*

ENTI TY hvac_term nati on_connection

HVAC_SECTI ON_SEGVENT_TERM NATI ON
HVAC_ SECTI ON_SEGVENT_TERM NATI ON

SUBTYPE OF (shape_aspect rel ati onship);
VHERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON.
I N TYPEOF (SELF.rel ating_shape_aspect);
WR2: ' PLANT_SPATI AL_CONFI GURATI ON.
I N TYPEOF (SELF.rel ated_shape_aspect);
END_ENTI TY;

(*

Formal propositions:

WRL1: The relating_shape_aspect of an hvac_termination_connection shall be a an hvac_section_-

segment_termination.

WR2: The related_shape_aspect of an hvac_termination_connection shall be a an hvac_section_-

segment_termination.

5.2.3.1.55

hybrid_shape_representation

A hybrid_shape_representation is a type of shape_representation that is composed of CSG
primitives, boolean operators, manifold solid boundary representation solids, shell based wireframe

models, curves and surfaces.

EXPRESS specification:

*

ENTI TY hybri d_shape_representation

SUBTYPE OF (shape_representation);

\HERE

VRL: S| ZEOF (QUERY (i
NOT (Sl ZEGF ([' PLANT_SPATI AL
' PLANT_SPATI AL_CONFI GURATI ON_

PLANT_SPATI AL_CONFI GURATI ON.

<* SELF\representation.itens |

CONFI GURATI ON. BOOLEAN_RESULT" ,
CSG SsALI D,
RECTANGULAR PYRAM D,

" PLANT_SPATI AL_CONFI GURATI ON. BLOCK'

PLANT_SPATI AL_CONFI GURATI ON.

PLANT SPATI AL_ CONFI GURATI ON.

PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.

TORUS' |
Rl GHT_Cl RCULAR_CYLI NDER |
SPHERE' ,

Rl GHT_Cl RCULAR_CONE' ,
EXTRUDED AREA SOLI D |
REVOLVED_AREA SOLI D ,

AXI S2_PLACEMENT 3D

MANI FOLD_SOLI D_BREP' ,
SHELL_BASED W REFRAVE_MODEL' ,
CURVE™,

PO NT' ,

SURFACE' |

VECTOR |

MEASURE _REPRESENTATI ON_| TEM ,
MAPPED TTEM ] *

SI ZEOF (QUERY (m <* QJERY (item<* SELF\representation.itens |

MAPPED | TEM | N TYPEOF(iten)) |

CONFI GURATI ON. ' +

TYPEOF(i)) = 1))) = 0;
WR2:
" PLANT_SPATI AL_ CONFI GURATI ON.
NOT (SIZEOF ([" PLANT_SPATI AL
' PLANT_CSG SHAPE_REPRESENTATI ON' ,
940
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" PLANT_SPATI AL_CONFI GURATI ON. HYBRI D_SHAPE_REPRESENTATION' ] *
TYPEOF( mi \ mapped_i t em mappi ng_sour ce. napped_representati on))
= 1)) =0;

END_ENTI TY;

(*

Formal propositions:

WRL1: A hybrid_shape_representation shall contain representation_items that are of type boolean_-
result, csg_solid, rectangular_pyramid, block, torus, right_circular_cylinder, sphere, right_-
circular_cone, extruded_area_solid, revolved_area_solid, shell_based_wireframe_model,
manifold_solid_brep, curve, point, surface, vector, axis2_placement_3d, measure_representation_-
item, or mapped_item.

WR2: If there is a mapped_item in a hybrid_shape_representation, the source of the mapped_item
shall be a plant_csg_shape_representation or a hybrid_shape_representation.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the hybrid_shape_representation
entity:

« subtype_mandatory_shape_representation (see 5.2.4.18)

5.2.3.1.56  inline_equipment

An inline_equipment is a type of piping_component_definition that identifies an item that is inserted
into the flow of a process stream.

EXPRESS specification:

*

ENTI TY inline_equi prent

SUBTYPE OF (pi pi ng_conponent _definition);
END_ENTI TY;
(*

5.2.3.1.57 Instrumentation_and_control_system
An instrumentation_and_control_system is a type of product_definition that identifies a system of
wiring, switches, controls, and other equipment associated with monitoring and controlling performance

characteristics.

EXPRESS specification:

*

ENTI TY instrunentati on_and_control _system
SUBTYPE OF (product_definition);
VWHERE
WR1l: SIZEOF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. " +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED _PRODUCT_DEFI NI TI ON' ) |
(" PLANT_SPATI AL_CONFI GURATI ON. PLANT' | N TYPEOF
(pdr.relating product _definition.fornmation.of product)) AND
(pdr.relating_product_definition.frane_of_reference. nane =
"functional occurrence'))) = 1;
END_ENTI TY;

(*
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Formal propositions:

WRL1: The instrumentation_and_control_system shall be related to exactly one product_definition
that is the definition of a plant and has a context of “functional occurrence’.

5.2.3.1.58 interfering_shape_element

An interfering_shape_element identifies a portion of the shape of an item that interferes with the shape
of another item.

EXPRESS specification:

*

ENTITY interfering_shape_el ement
SUBTYPE OF (shape_aspect, shape_aspect _rel ationship);
END_ENTI TY;

(*
5.2.3.1.59 known_source

A known_source is a type of external_source whose identification is standardized for all
implementations of this part of ISO 10303. The purpose of the known_source entity data type is to
identify particular sources of data that are used within the scope of this part of 1ISO 10303, and to
associate specific data formats with such identification. The following known sources of data are
identified in this part of 1ISO 10303:

« IS0 13584 Dictionaries, conforming to the requirements of 1ISO 13584-42. In this Part of 1SO 10303,
such Dictionaries are used to hold values of names for instances of externally_defined_class;

« IS0 13584 Parts Libraries, conforming to the requirements of 1ISO 13584-24. In this Part of ISO
10303, such Parts Libraries are used to hold collections of catalogue_connector and externally_-
defined_plant_item_definition;

EXPRESS specification:

*

ENTI TY known_source
SUBTYPE OF (external source, pre_defined_item;
VWHERE
WR1: SELF\ pre_defined_itemnane IN
['1SO 13584 Dictionary','|1SO 13584 Parts Library'];
END_ENTI TY;

(*

Formal propositions:

WRL1: The name of the known_source inherited from the pre_defined_item shall be ‘ISO 13584
Dictionary’, or ‘ISO 13584 Parts Library’.

Attribute value definitions:

The known_source shall be used as follows, based on the standard values of the name attribute.

ISO 13584 Dictionary: the known_source shall be a dictionary as defined in 1SO 13584-42. The string
value given as the item_id of an externally_defined_item that references this known_source shall
conform to the requirements for a Class_BSU as defined in ISO 13584-42.
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ISO 13584 Parts Library: the known_source shall be a parts library as defined in ISO 13584-42. The

string value given as the item_id of an externally_defined_item that references this known_source
shall conform to the requirements for a BSU as defined in 1SO 13584-42.

5.2.3.1.60 line_branch_connection

A line_branch_connection is a type of shape_aspect_relationship that identifies the connection
between a line and a branch.

EXPRESS specification:

*

ENTI TY |ine_branch_connection
SUBTYPE OF (shape_aspect rel ati onship);
VHERE
WR1: SELF. description = 'branch |ocation';
WR2: ' PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_SEGVENT_DEFI NI TI ON'
IN TYPECF (SELF.rel ating_shape_aspect. of shape. definition);
WR3: ' PLANT_SPATI AL_CONFI GURATI ON. PLANT LI NE_SEGVENT_TERM NATI ON
IN TYPECF (SELF.rel ated_shape_aspect);
END_ENTI TY;

(*

Formal propositions:

WRL1: The value of line_branch_connection.description shall be ‘branch location’.

WR2: The product_definition that the relating_shape_aspect of a line_branch_connection is related
to shall be a plant_line_segment_definition.

WR3: The related_shape_aspect of a line_branch_connection shall be a plant_line_segment_-
termination.

5.23.1.61 line_less_piping_system

A line_less_piping_system is a type of product_definition that identifies a piping system that is not
part of a line.

EXPRESS specification:

*

ENTITY line_|l ess_pipi ng_system
SUBTYPE OF (product_definition);
END_ENTI TY;

(*
5.2.3.1.62 line_plant_item_branch_connection

A line_plant_item_branch_connection is a type ofshape_aspect_relationship that identifies the
connection between a line and a plant item connector that branches from the line.

EXPRESS specification:

*

ENTITY line_plant _item branch_connection
SUBTYPE OF (shape_aspect rel ationship);
END_ENTI TY;

(*
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5.2.3.1.63 line_plant_item_connection

A line_plant_item_ connection is a type ofshape_aspect_relationship that identifies the connection
between a line segment and a plant item connector.

EXPRESS specification:

*

ENTITY line_plant _itemconnection

SUBTYPE OF (shape_aspect _rel ati onship);

VWHERE

WR1: ' PLANT_SPATI AL_CONFI GURATI ON. PLANT LI NE_SEGVENT_TERM NATI ON
I N TYPEOF (SELF.rel ati ng_shape_aspect);

WR2: ' PLANT_SPATI AL_CONFI GURATI ON. PLANT ITEM CONNECTOR
I N TYPEOF (SELF.rel ated_shape_aspect);

WR3: SELF\ shape_aspect _rel ationship.rel at ed_shape_aspect .
of shape\property definition.
definition\product_definition.
frame_of _reference\application_context el ement.
nane = 'physical occurrence';

END_ENTI TY;

(*

Formal propositions:

WRL1: The relating_shape_aspect of a line_plant_item_connection shall be a plant_line_segment_-
termination.

WR2: The related_shape_aspect of a line_plant_item_connection shall be a plant_item_connector.

WR3: The product_definition that the related_shape_aspect of a line_plant_item_connection is
related to shall have a context with the name “physical occurrence’.

5.2.3.1.64 line_termination_connection

A line_termination_connection is a type of shape_aspect_relationship that identifies a connection
between two line segment terminations, or between a line segment termination and a connection node.

EXPRESS specification:

*

ENTITY line_term nati on_connection
SUBTYPE OF (shape_aspect rel ati onship);
VHERE
WR1: SIZEOF (TYPEOF (SELF.rel ati ng_shape_aspect) *
[ PLANT_SPATI AL_CONFI GURATI ON. CONNECTI ON_NODE' ,
PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_ SEGIVENT TERM NATI ON ]
) >= 1,
WR2: ' PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_SEGVENT_TERM NATI ON
I N TYPEOF (SELF.rel ated_shape_aspect);
END_ENTI TY;

(*

Formal propositions:

WRL1: The relating_shape_aspect of a line_termination_connection shall be a connection_node or a
plant_line_segment_termination.

WR2: The related_shape_aspect of a line_termination_connection shall be a plant_line_segment_-
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termination.

5.2.3.1.65 pipe_class

A pipe_class is a type of group that classifies the items that are assigned to it as pipes. The name of the
pipe_class may further classify the assigned items.

EXPRESS specification:

*

ENTI TY pi pe_cl ass
SUBTYPE OF (group);
VHERE
WR1: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
" ASSI GNED_CLASS') |
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SIZEOF (QUERY (it <* aca.itemns |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION I N
TYPECE (it)))) =0))) = 0;
WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
' ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.items |
' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COMPONENT_DEFI NI TION I N
TYPEOF (it)) |
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS') |
class_in_tree (acal. assigned_class, 'pipe'))) =1))) =0))) = 0;
END_ENTI TY;
( *

Formal propositions:

WRL1: A pipe_class shall classify items of type piping_component_definition.

WR2: A pipe_class shall classify items of type piping_component_definition that are a definition of a
product that is categorized as a ‘pipe’.

5.2.3.1.66  pipe_closure_fitting_class

A pipe_closure_fitting_class is a type of group that classifies the items that are assigned to it as pipe
closure fittings. The name of the pipe_closure_fitting_class may further classify the assigned items.

EXPRESS specification:

*

)
ENTI TY pipe_closure_fitting_class
SUBTYPE OF (group);

VHERE

WR1: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
' ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SI ZEOF (QUERY (it <* aca.items |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION' I N
TYPECF (it)))) =0))) =0;
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WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.itens |
" PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION' IN
TYPECF (it))
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of _product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS' ) |
class_in_tree (acal.assigned _class, 'pipe closure')))
= 1)) =0))) =0;

END_ENTI TY;

(*

Formal propositions:

WRL1: A pipe_closure_fitting_class shall classify items of type piping_component_definition.

WR2: A pipe_closure_fitting_class shall classify items of type piping_component_definition that are
a definition of a product that is categorized as a ‘pipe closure’.

5.2.3.1.67  piping_component_class

A piping_component_class is a type of group that is a characterized_object representing a family of
piping components defined by parameter range values.

EXPRESS specification:

*

ENTI TY pi pi ng_conponent _cl ass
SUBTYPE OF (group, characterized _object);
END_ENTI TY;

(*

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the piping_component_class
entity:

« subtype_exclusive_characterized_object (see 5.2.4.15)

5.2.3.1.68  piping_component_definition
A piping_component_definition is a type of product_definition that defines a piping component.

EXPRESS specification:

*

ENTI TY pi pi ng_conponent _definition
SUBTYPE OF (product_definition);
END_ENTI TY;

(*
5.2.3.1.69  piping_connector_class

A piping_connector_class is a type of group that classifies the items that are assigned to it as being
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piping connectors.

EXPRESS specification:

*

ENTI TY pi pi ng_connector_cl ass
SUBTYPE OF (group);
END_ENTI TY;

(*
5.2.3.1.70  piping_spool_definition

A piping_spool_definition is a type of product_definition that defines an assembly of piping_-

components and other plant_items to be fabricated in a shop and physically connected into one item.

NOTE Only welded or screwed piping_components are included in a spool piece

*
ENTI TY pi pi ng_spool definition

SUBTYPE OF (product_definition);
VWHERE

WR1: SIZEOF (USEDI N ( SELF, ' PLANT_SPATI AL_CONFI GURATI ON. ' +

' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PRODUCT_DEFINITION )) > 1;

END_ENTI TY;
(*

Formal propositions:

WRL1: The piping_spool_definition shall relate more than product_definition.

5.23.1.71 piping_support_definition
A piping_support_definition is a type of product_definition that defines a piping support.

EXPRESS specification

*

ENTI TY pi pi ng_support_definition
SUBTYPE OF (product_definition);
END_ENTI TY;

(*
5.2.3.1.72  piping_support_fitting_class

A piping_support_fitting_class is a type of group that classifies the items that are assigned to it as

piping support fittings. The name of the piping_support_fitting_class may further classify the assigned

items.

EXPRESS specification:

*

ENTI TY pi pi ng_support _fitting_cl ass
SUBTYPE OF (group);
VHERE
WR1: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
' ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SIZEOF (QUERY (it <* aca.itemns |
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NOT (' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_SUPPORT_DEFI NI TION' I N
TYPEOF (it)))) =0))) = 0;
VWR2; SI ZEOF (QUERY (aca <* QJERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
' ASSI GNED_CLASS')
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNMENT' I N
TYPEOF (ca)) |
NOT (SI ZEOF (QUERY (pcd <* QUERY (it <* aca.itemns |
" PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION' I N
TYPEOF (it))
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of _product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS' ) |
class in_tree (acal.assigned _class, 'piping support')))
=1))) =0))) = 0;
END_ENTI TY;

(*

Formal propositions:

WRL1: A piping_support_fitting_class shall classify items of type piping_component_definition.

WR2: A piping_support_fitting_class shall classify items of type piping_component_definition that
are a definition of a product that is categorized as a “piping support’.

5.2.3.1.73  piping_system

A piping_system is a type of product_definition that identifies a system of interconnected objects that
convey fluid, vapour, or particulate flow.

EXPRESS specification:

*
)
ENTI TY pi pi ng_system
SUBTYPE OF (product_definition);
VHERE
WR1: SI ZECF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATION."' +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED PRODUCT_DEFI NI TION' ) |
(' PLANT_SPATI AL_CONFI GURATI ON. PLANT' | N TYPECF
(pdr.relating_product _definition.formtion.of product)) AND
(pdr.relating product _definition.frane_of reference. nane =
"functional occurrence'))) = 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: The piping_system shall be related to exactly one product_definition that is the definition of a
plant and has a context of ‘functional occurrence’.

523.1.74  plant

A plant is a type of product that identifies a process plant facility.

EXPRESS specification:

*

ENTI TY pl ant
SUBTYPE OF (product);
VHERE
WR1: S| ZEOF (QUERY (pscoa <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
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" PLANT_SPATI AL_CONFI GURATI ON_ORGANI ZATI ON_ASSI GNVENT. | TEMS' ) |
pscoa. rol e. nane =
"plant operator')) +
S| ZEOF (QUERY (pscpaoa <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" PLANT_SPATI AL_CONFI GURATI ON_PERSON_AND_ORGANI ZATI ON_ASSI GNVENT. " +
"I TEMS') |
pscpaoa. role. nane =
pl ant operator')) <= 1;
WR2: S| ZEOF (QUERY (pscoa <* USEDI N( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" PLANT_SPATI AL_CONFI GURATI ON_ORGANI ZATI ON_ASSI GNIVENT. | TEMS' ) |
pscoa.rol e.nane = 'plant owner')) +
S| ZEOF (QUERY (pscpaoa <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" PLANT_SPATI AL_CONFI GURATI ON_PERSON_AND_ORGANI ZATI ON_ASSI GNVENT. ' +
"ITEMS) |
pscpaoa. rol e. name =
"plant owner')) +
S| ZEOF (QUERY (pscpa <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" PLANT_SPATI AL_CONFI GURATI ON_PERSON_ASSI GNVENT. | TEMS' ) |
pscpa.role.nanme = 'plant owner')) >= 1;
WR3: S| ZEOF (QUERY (pscoa <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" PLANT_SPATI AL_CONFI GURATI ON_ORGANI ZATI ON_ASSI GNVENT. | TEMS' ) |
pscoa\ or gani zati on_assi gnnent . rol e. nane =
"plant project owner')) +
S| ZEOF (QUERY (pscpaoa <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" PLANT_SPATI AL_CONFI GURATI ON_PERSON_AND_ORGANI ZATI ON_ASSI GNVENT. ' +
"I TEMS) |
pscpaoa\ person_and organi zation_assi gnment.rol e. nane =
pl ant project owner')) >= 1;
WR4: S| ZEOF (QUERY (pdf <* USEDI N (SELF
" PLANT_SPATI AL_CONFI GURATI ON. * +
' PRODUCT_DEFI NI TI ON_FORNMATI ON. OF_PRODUCT" ) |
NOT (SI ZEOF (QUERY (pd <* USEDI N (pdf,
" PLANT_SPATI AL_ CONFI GURATI ON. PR(DUCT DEFI NI TI ON. FORMVATI ON ) |
pd. frame_of reference.nane = 'functional occurrence')) <= 1))) = 0;
END_ENTI TY;

(*

Formal propositions:

WRL1: A plant is associated with zero or one person_and_organization or organization in the role of
plant operator.

WR2: A plant is associated with at least one organization, person_and_organization, or person in the
role of plant owner.

WR3: A plant is associated with at least one person_and_organization or organization in the role of
plant project owner.

WR4: A plant shall be related to at most one product_definition that has a context of “functional
occurrence’.

Informal proposition:

IP1: If the plant has shape, then the shape_representation depicting that shape shall have exactly one
axis2_placement_3d instance in its items set with a name of “origin’.

Associated global rules:
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The following global rules defined in this part of 1ISO 10303 apply to the plant entity:
« application_context_requires_ap_definition (see 5.2.4.1);

« dependent_instantiable_application_context (see 5.2.4.9);

« dependent_instantiable_product_context (see 5.2.4.10);

« product_context_discipline_type_constraint (see 5.2.4.12).

5.2.3.1.75  plant_csg_shape_representation

A plant_csg_shape_representation is a type ofshape_representation that is composed of CSG
primitives, revolved solids, extruded solids, and boolean operators.

EXPRESS specification:

*

ENTI TY pl ant _csg_shape_representation
SUBTYPE OF (shape_representation);
VHERE
WR1: SI ZEOF (QUERY (item <* SELF.itens |
NOT (Sl ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. CSG_SOLI D',
" PLANT_SPATI AL_CONFI GURATI ON. EXTRUDED_AREA SCOLI D',
" PLANT_SPATI AL_CONFI GURATI ON. REVOLVED_AREA SOLI D ,
" PLANT_SPATI AL_CONFI GURATI ON. AXI S2_PLACEMENT_3D
" PLANT_SPATI AL_CONFI GURATI ON. MVAPPED | TEM] * TYPEOF (item)) = 1)))
= 0;
WR2: S| ZEOF (QJERY (item<* SELF.itemns |
SI ZECOF ([' PLANT_SPATI AL_CONFI GURATI ON. CSG_SOLI D',
" PLANT_SPATI AL_CONFI GURATI ON. EXTRUDED_AREA_SOLI D
" PLANT_SPATI AL_CONFI GURATI ON. REVOLVED_AREA _SOLI D',
PLANT SPATI AL_CONFI GURATI ON. MAPPED | TEM ] * TYPEOF (item)
=1)) >= 1;
WR3: SIZECF (QUERY (item <* SELF.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. CSG_SOLID I N TYPEOF (item)) AND
(NOT (valid_advanced _csg_tree
(itemcsg solid. tree_root_expression))))) = 0;
VWR4: SI ZEOF (QUERY (m <* QUERY (item <* SELF.itens |
" PLANT_SPATI AL_CONFI GURATI ON. VAPPED_| TEM | N TYPEOF (item)) |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. '~ +
" PLANT_CSG _SHAPE_REPRESENTATION' I N
TYPEOF (mi \ mapped_i t em mappi ng_sour ce. mapped_representation)))) = O;
END_ENTI TY;

(*

Formal propositions:

WRL1: Each item of a plant_csg_shape_representation shall be a csg_solid, extruded_area_solid,
revolved_area_solid, axis2_placement_3d, or mapped_item.

WR2: A plant_csg_shape_representation shall have at least one representation_item instance in its
set of items that is of type csg_solid, extruded_area_solid, revolved_area_solid, or mapped_item.

WR3: A plant_csg_shape_representation shall be comprised of the proper CSG tree elements.

WR4: For each mapped_item in a plant_csg_shape_representation, the source of the mapped_item
shall be a plant_csg_shape_representation.

950 © ISO 2001 - All rights reserved



ISO/CD 10303-227

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the plant_csg_shape_-
representation entity:

« subtype_mandatory_shape_representation (see 5.2.4.18)

5.2.3.1.76  plant_design_csg_primitive

A plant_design_csg_primitive is a type ofsolid_model and a shape_representation which specifies a
parameterised definition of a constructive solid geometry primitive that is specific to plant design.

NOTE The plant_design_csg_primitive is necessary in this part of 1ISO 10303 to facilitate the representation of
CSG primitives specific to plant design CAD systems that were not acceptable as generic CSG primitives within ISO
10303-42.

A plant_design_csg_primitive represents one of the following types of CSG primitives specific to plant
design:

« hemisphere;

rectangle to ellipse;

trimmed sphere;

trimmed pyramid.

Each type of csg primitive has specific parameters defined for it. The parameters and their requirements
are defined in the following clauses.

5.2.3.1.76.1 hemisphere

The hemisphere is a plant_design_csg_primitive with a name of ‘hemisphere’. It has two parameters:
position and radius. The position is defined by an axis2_placement_3d. The location attribute of the
position specifies the center of the circle formed by the center cut through the sphere upon which the
hemisphere is based. The orientation consists of an X,y plane and a z direction. The xy plane specifies the
plane in which the center cut circle is defined. The location point shall lie in the xy plane. The z axis
direction specifies the direction from the center point which the volume occupies. The radius is defined
by a measure_representation_item that is also a length_measure_with_unit. It specifies the radius of
the sphere upon which the hemisphere is based.

5.2.3.1.76.2 rectangle to ellipse

The rectangle to ellipse is a plant_design_csg_primitive with a name of ‘rectangle to ellipse’. It has
eight parameters: position, x size, y size, height, x offset, y offset, semi axis 1, and semi axis 2. The
volume is defined by forming transition surfaces between the rectangle defined by x size and y size and
the ellipse defined by the semi axis 1 and semi axis 2. The length of the transition is defined by the
height. The rectangle to ellipse may be skewed if the x offset or y offset have non-zero values. The base
of the volume is a rectangle with its center at the location point of the position. The size of the rectangle
is defined by the parameters x size along the X axis and y size along the Y axis. The ellipse is in the
plane perpendicular to the Z axis at distance height in the positive Z direction. The center of the ellipse is
at x offset, y offset from the intersection point of the Z axis defined by the position and that plane.

The major axis of the ellipse is parallel to the X axis defined by the position, and the minor axis is
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parallel to the Y axis defined by the position.
5.2.3.1.76.3 trimmed sphere

The trimmed sphere is a plant_design_csg_primitive with a name of ‘trimmed sphere’. It has two
parameters: sphere, direction and height. The height varies from -radius to +radius. To place the cutting
plane, locate a point along the vector defined by the direction with magnitude of the absolute value of the
height coming out of center of the sphere. A cutting plane passes through this point and is perpendicular
to the direction. A positive value for the height indicates a trim of the section above the cutting plane. A
negative value for the height indicates a trim of the section below the cutting plane.

5.2.3.1.76.4 trimmed pyramid

The trimmed pyramid is a plant_design_csg_primitive with a name of ‘trimmed pyramid’. It defines a
shape that is a rectangular pyramid that may be skewed. It has eight parameters that define a top and a
bottom face, and a height: base position, base length, base width, height, top center x, top center y, top
length and top width. The base position is and axis2_placement_3d. The base length an base width define
the rectangle that comprises the base of the pyramid with the location point of the base position at the
center of the rectangle. The height defines the distance along the z axis at which to place the plane in
which the top face of the pyramid is defined. The top center x and top center y parameters define the
distance from the point formed by the intersection of the top plane and the z axis of the position at which
to place the center of the top face. The top length and top width define the boundaries of the top face of
the pyramid.

EXPRESS specification:

*

ENTI TY plant _design_csg primtive
SUBTYPE OF (shape_representation, solid_nodel);
VWHERE
WR1: SELF.context_of itens. coordinate_space_di mensi on = 3;
WR2: SELF\representation.name = SELF\representation_item naneg;
WR3: SELF\representation.nane IN ['hem sphere', 'rectangle to ellipse',
"trinmed sphere', '"trimmed pyramd'];
WR4: (NOT (SELF\representation.name = 'hemni sphere')) OR
(SI ZEOF (SELF.items) = 2);
WR5: (NOT (SELF\representation.name = 'hemni sphere')) OR
(Sl ZEOF (QJERY (it <* SELF.itens |
(it nane = 'position') AND
PLANT_SPATI AL_CONFI GURATI ON. AXI S2_PLACEMENT_3D I N
TYPEOF (it)))) = 1);
WR6: ( NOT (SELF\represent ation.nane = 'henisphere')) OR

—~

(Sl ZECF (QJERY (it <* SELF.itens |
(it. nama = 'radius') AND
(SI OF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLAI NT SPATI AL_CONFI GURATI ON. LENGTH MEASURE WTH UNIT'] *
TYPEOF (it)) = 2))) = 1);
WR7: (NOT (SELF\representatlon nane = 'rectangle to ellipse')) OR

(SI ZECF (SELF.itens) = 8);

WR8: (NOT (SELF\representation.name = 'rectangle to ellipse')) OR
(SI ZECF (QUERY (it <* SELF.items |
(it.name = 'position') AND
(" PLANT_SPATI AL_CONFI GURATI ON. AXI S2_PLACEMENT_3D I N
TYPEOF (it)))) = 1);

WRI: (NOT (SELF\representation.name = 'rectangle to ellipse')) OR
(Sl ZECF (QJERY (it <* SELF.items |
(it.name = 'x size') AND
(SI ZECF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM ,
PLANT_SPATI AL CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *
TYPEOF (it)) = 2) AND
(" PLANT_SPATI AL_CONFI GURATI ON. POSI Tl VE_LENGTH I\/EASURE IN
TYPECF (it\measure with unit.val ue _conponent)))) = 1);

WR10: (NOT (SELF\representation.name = 'rectangle to elli pse‘ )) OR
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(SI ZEOF (QUERY (it <* SELF.items |

(it.name = 'y size') AND

(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL CONFI GURATI ON. LENGTH_MEASURE W TH UNIT'] *

TYPEOF (it)) = 2) AND

(" PLANT_SPATI AL_CONFI GURATI ON. POSI Tl VE_LENGTH_MEASURE' | N

TYPEOF (it\measure with_unit.val ue _component)))) = 1);

(NOT (SELF\representation.name = 'rectangle to elllpse )) OR

(SI ZECF (QUERY (it <* SELF.itemns |

(it.name = '"height') AND

(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE _REPRESENTATI ON_| TEM ,

" PLANT_SPATI AL_CO\IFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *

TYPECF (it)) = 2) AND

(" PLANT_SPATI AL_CONFI GURATI ON. POSI Tl VE_LENGTH_ I\/EASURE‘ I'N

TYPEOF (it\measure with_unit.val ue _component)))) = 1);

(NOT (SELF\representation.nanme = 'rectangle to elli pse‘ )) OR

(Sl ZEOF (QJERY (it <* SELF.itemns |

(it.name = 'x offset') AND

(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *

TYPEOF (it)) = 2))) = 1);

(NOT (SELF\representation.nane = 'rectangle to ellipse')) OR

(Sl ZEOF (QJERY (it <* SELF.itemns |

(it.name = 'y offset') AND

(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE _REPRESENTATI ON_| TEM ,

" PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *

YPECF (it)) =12))) = 1);
(SELF\representation.nane = 'rectangle to ellipse')) OR

SI ZEOF (QJERY (it <* SELF.items |
nane = 'senm axis 1') AND

ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,

ANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *

ECF (it)) = 2))) = 1); _

NOT (SELF\representation.name = 'rectangle to ellipse')) OR

EOF (QJERY (it <* SELF.items |

.nane = 'seni axis 2') AND

EOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,

NT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *

ECF (it)) = 2))) = 1); _

NOT (SELF\representation.name = 'tri med sphere')) OR

S| ZEOF (SELF.itens) = 3);

NOT (SELF\representation.name = 'tri med sphere')) OR

SI ZEOF (QJERY (it <* SELF.itens |

t.name = 'base sphere') AND

PLANT_SPATI AL_CONFI GURATI ON. SPHERE' | N

PECF (it)))) = 1);

NOT (SELF\representation.nanme = 'tri med sphere')) OR
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SI ZEOF (QUERY (it <* SELF.items |

it.nane = 'cutting plane normal direction') AND

' PLANT_SPATI AL_CONFI GURATI ON. DI RECTION' I N

YPECF (it)))) = 1);

NOT (SELF\representation.name = 'tri med sphere')) OR

SI ZEOF (QJERY (it <* SELF.itens |

it.nane = 'height') AND

SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE _REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE W TH UNI T'] *
TYPEOF (it)) = 2))) = 1);

(NOT (SELF\representation.nane = '"trinmred sphere')) OR

(Sl ZEOF (QJERY (ht <* QUERY (it <* SELF.itens |

(it.name = 'height') AND

(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE _REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL CONFI GURATI ON. LENGTH_MEASURE W TH UNIT'] *
TYPECOF (it)) = 2))

I
NOT (Sl ZEOF (QUERY (sphre <* QUERY (it <* SELF.itens |
(it.name = 'base sphere') AND
(" PLANT_SPATI AL_CONFI GURATI ON. SPHERE' I N TYPEOF (it))) |
NOT ({-sphre.radius < ht.val ue_conponent < sphre.radius})))
=0))) =0);
(NOT (SELF\representation.nane = "trimred pyramd')) OR
(SI ZECF (SELF.itens) = 8);
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WR22: (NOT (SELF\representation.name = "trinmred pyramd')) OR
(Sl ZEOF (QJERY (it <* SELF.items |
(it nane = 'base position') AND
(" PLANT_SPATI AL_CONFI GURATI ON. AXI S2_PLACEMENT_3D I N
TYPEOF (it)))) = 1);
WR23: (NOT (SELF\representation. nane = '"trinmred pyramd')) OR
(Sl ZEOF (QJERY (it <* SELF.itemns |
(it.name = 'base length') AND
(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *
TYPEOF (it)) = 2))) = 1);
WR24: (NOT (SELF\representatlon nane = '"trinmmed pyramd')) OR
(Sl ZEOF (QJERY (it <* SELF.itens |
(it.name = 'base width') AND
(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *
TYPEOF (it)) = 2))) = 1);
WR25: (NOT (SELF\representatlon nane = "trinmed pyramd')) OR
(Sl ZEOF (QJERY (it <* SELF.itens |
(it.name = '"height') AND
(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *
TYPEOF (it)) = 2))) = 1);
WR26: ( NOT (SELF\representatlon nane = '"trinmmed pyramd')) OR
(Sl ZEOF (QJERY (it <* SELF itens |
(it.name = "top centre x') AND
(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *
TYPEOF (it)) = 2))) = 1);
WR27: (NOT (SELF\representatlon nane = "trinmed pyramd')) OR
(Sl ZEOF (QJERY (it <* SELF.itens |
(it.name = "top centre y') AND
(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *
TYPEOF (it)) = 2))) = 1);
WR28: (NOT (SELF\representatlon nane = '"trinmmed pyramd')) OR
(Sl ZEOF (QJERY (it <* SELF.itens |
(it.name = op length') AND
(SI ZEOF ([’ PLANT SPATI AL_CONFI GURATI ON. MEASURE _REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNI T'] *
TYPEOF (it)) = 2))) = 1);
WR29: (NOT (SELF\representatlon nane = "trinmmed pyramd')) OR
(Sl ZEOF (QJERY (it <* SELF.itens |
(it.name = "top width') AND
(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT'] *
TYPEOF (it)) = 2))) = 1);
END_ENTI TY;
(*

Formal propositions:

WRL1: The plant_design_csg_primitive shall be defined in three dimensions.

WR2: The plant_design_csg_primitive shall have a single name. The name attribute shall have the
same value for the name attribute of the representation and representation_item.

WR3: The plant_design_csg_primitive shall have a name of either “hemisphere’, ‘rectangle to ellipse’,
‘trimmed sphere’, or ‘trimmed pyramid’.

WR4: If the name of the plant_design_csg_primitive is “hemisphere’, it shall be defined by exactly two
representation_items.

WR5: If the name of the plant_design_csg_primitive is *hemisphere’, exactly one of the
representation_items in its definition shall be an axis2_placement_3d with a name of ‘position’.
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WRG6: If the name of the plant_design_csg_primitive is *hemisphere’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘radius’.

WRY7: If the name of the plant_design_csg_primitive is ‘rectangle to ellipse’, it shall be defined by
exactly eight representation_items.

WR8: If the name of the plant_design_csg_primitive is ‘rectangle to ellipse’, exactly one of the
representation_items in its definition shall be an axis2_placement_3d with a name of ‘position’.

WRO: If the name of the plant_design_csg_primitive is ‘rectangle to ellipse’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘x size’, the value of which is positive.

WR10: If the name of the plant_design_csg_primitive is ‘rectangle to ellipse’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘y size’, the value of which is positive.

WR11: If the name of the plant_design_csg_primitive is ‘rectangle to ellipse’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘height’, the value of which is positive.

WR12: If the name of the plant_design_csg_primitive is ‘rectangle to ellipse’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘x offset’.

WR13: If the name of the plant_design_csg_primitive is ‘rectangle to ellipse’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘y offset’.

WR14: If the name of the plant_design_csg_primitive is ‘rectangle to ellipse’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘semi axis 1°.

WR15: If the name of the plant_design_csg_primitive is ‘rectangle to ellipse’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘semi axis 2.

WR16: If the name of the plant_design_csg_primitive is ‘trimmed sphere’, it shall be defined by
exactly three representation_items.

WRL17: If the name of the plant_design_csg_primitive is ‘trimmed sphere’, exactly one of the
representation_items in its definition shall be a sphere with a name of ‘base sphere’.

WR18: If the name of the plant_design_csg_primitive is ‘trimmed sphere’, exactly one of the
representation_items in its definition shall be a direction with a name of ‘cutting plane normal
direction’.

WR19: If the name of the plant_design_csg_primitive is ‘trimmed sphere’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘radius’.

WR20: If the name of the plant_design_csg_primitive is ‘hemisphere’, the value of the height
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parameter shall vary between negative radius and positive radius of the sphere.

WR21: If the name of the plant_design_csg_primitive is ‘trimmed pyramid’, it shall be defined by
exactly two representation_items.

WR22: If the name of the plant_design_csg_primitive is ‘trimmed pyramid’, exactly one of the
representation_items in its definition shall be an axis2_placement_3d with a name of *base position’.

WR23: If the name of the plant_design_csg_primitive is ‘trimmed pyramid’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘base length’.

WR24: If the name of the plant_design_csg_primitive is ‘trimmed pyramid’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘base width’.

WR25: If the name of the plant_design_csg_primitive is ‘trimmed pyramid’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘height’.

WR26: If the name of the plant_design_csg_primitive is ‘trimmed pyramid’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘top centre x’.

WR27: If the name of the plant_design_csg_primitive is ‘trimmed pyramid’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘top centre y’.

WR28: If the name of the plant_design_csg_primitive is ‘trimmed pyramid’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘top length’.

WR29: If the name of the plant_design_csg_primitive is ‘trimmed pyramid’, exactly one of the
representation_items in its definition shall be a measure_representation_item and length_measure_-
with_unit with a name of ‘top width’.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the plant_design_csg_primitive
entity:

« subtype_mandatory_shape_representation (see 5.2.4.18)

5.2.3.1.77 plant_item_connection

A plant_item_connection is a type of shape_aspect and shape_aspect_relationship that identifies a
connection between plant items.

NOTE A connection is a shape_aspect of the physical assembly where the two plant items are connected.

EXPRESS specification:

*

ENTI TY plant _item connection
SUBTYPE OF(shape_aspect, shape_aspect _rel ati onship);
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VHERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. PLANT_I TEM CONNECTOR I N
TYPE(J: ( SELF\ shape_aspect _rel ati onshi p.rel ati ng_shape_aspect);
WR2: ' PLANT_SPATI AL_CONFI GURATI ON. PLANT_| TEM CONNECTOR | N
TYPEOF ( SELF\shape_aspect rel ati onshi p.rel at ed_shape_aspect);
WR3: SELF\shape_aspect . of shape\ property _definition.
definition\product_definition.
frame_of reference\application_context_ el ement.nane |IN
[' functional occurrence', 'physical occurrence',
"functional definition', 'physical definition'];
WR4: (SELF\ shape_aspect _rel ationship.rel ati ng_shape_aspect.
of _shape\property definition.definition\product _definition.
frame_of _reference\application_context_el enent. name =
SELF\ shape_aspect rel ati onshi p.rel at ed_shape_aspect .
of _shape\ property_definition.definition\product_definition.
frame_of reference\ appl i cation_context_el enent. narre)
WR5: SI ZEOF (USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATION." +
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' )) >= 1;
WR6: SI ZEOF (QUERY (pscca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
NOT (SI ZEOF (
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTI ON_FUNCTI ONAL_CLASS' ,
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTI O\I_I\/DTI ON_CLASS'] *
TYPEOF (pscca. assigned_class)) >= 1))) = 0;
WR7: SI ZEOF (QUERY (pdr <* USEDI N ( SELF. of shape definition,
" PLANT_SPATI AL OO\IFI GURATI ON. PRODUCT_DEFI NI TI ON_RELATI ONSHI P. " +
' RELATED PRODUCT DEFINITION ) |
pdr.name = 'support usage connection')) <= 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: The relating_shape_aspect of a plant_item_connection shall be a plant_item_connector.

WR2: The related_shape_aspect of a plant_item_connection shall be a plant_item_connector.

WR3: The application_context_element that applies to a plant_item_connection shall have the name
“functional occurrence’, ‘physical occurrence’, ‘functional definition’, or ‘physical definition’.

WR4: The application_context_elements that apply to the relating_shape_aspect and the related_-
shape_aspect of a plant_item_connection shall have the same name.

WR5: A plant_item_connection shall be classified at least once.

WR6: A plant_item_connection shall be classified as a connection_functional_class, as a connection_-
motion_class, or as both.

WR7: The product_definition of the plant_item_connection shall be the related_product_definition
in at most one product_definition_relationship with a name of ‘support usage connection’.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the plant_item_connection entity:

« application_context_requires_ap_definition (see 5.2.4.1);

« dependent_instantiable_application_context (see 5.2.4.9);

« dependent_instantiable_product_definition_context (see 5.2.4.11);
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o product_definition_context_name_constraint (see 5.2.4.13);

« product_definition_usage_constraint (see 5.2.4.14).

5.2.3.1.78  plant_item_connector

A plant_item_connector is a type of shape_aspect that identifies a feature of a plant item that is
designed to connect to another connector.

EXPRESS specification:

*

ENTI TY pl ant _item connect or
SUBTYPE OF(shape_aspect);
VHERE
WR1: SELF\shape_aspect. of _shape\property_definition.
definition\product_definition.
frame_of referencel appl | cat i on_context _elenent.nanme IN
[ functional definition', 'physical definition',
"functional occurrence', 'physical occurrence'];
WR2: SIZEOF (QUERY (pic <*
(bag_to_set (USEDI N (SELF,' PLANT_SPATI AL_CONFI GURATI ON.' +
" SHAPE_ASPECT_RELATI ONSHI P RELATED SHAPE_ASPECT')) +
bag to_set (USEDI N (SELF,' PLANT_SPATI AL_CONFI GURATI ON.' +
' SHAPE_ASPECT_RELATI ONSHI P. RELATI NG_SHAPE_ASPECT' ))) |
" PLANT_SPATI AL_CONFI GURATI ON. PLANT | TEM CONNECTI ON' I N
TYPEOF (pic))) <= 1;
V\R3: (NOT (Sl ZEOF (QUERY (aca <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
SI ZEOF (TYPEOF (aca. assi gned_cl ass) *
[" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTC (R_END_TYPE_CLASS‘ 1)
=1)) >= 1)) R
((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_ SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = 'service characteristics') |
NOT (Sl ZEOF (QUERY (pdr <* USEDIN (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
"design service characteristics')) =1))) = 0));
VR4 (NOT (Sl ZEOF (QUERY (aca <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
SI ZEOF (TYPEOF (aca. assi gned_cl ass) *
[" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTC (R_END_TYPE_CLASS‘ 1)
=1)) >=1)) R
(NOT (Sl ZECF (QUERY (pd <* USEDI N ( SELF,
PLANT _ SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics') )) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = 'service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QJERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation. name = 'design service characteristics') |
SI ZEOF (dsc.used_representation.itens) >= 2)) = 1))) = 0);
VAR5 (NOT (Sl ZEOF (QUERY (aca <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
SI ZEOF ( TYPEOF (aca. assi gned_cl ass) *
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[ PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_CONNECTOR _CLASS'
PLANT SPATI AL_CONFI GURATI ON. CONNECTOR_END_TYPE_ CLASS' 1)
= 1)) >= 1)) R
((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation.name = 'design service characteristics') |
{1 <= SIZEOF (QUERY (it <* dsc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM I N
TYPEOF (it)) AND
(it.name IN['pressure', 'ninimm pressure',
"maxi mum pressure']))) <= 2})) =1))) = 0));
WR6: (NOT (Sl ZECF (QUERY (aca <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
SI ZEOF (TYPECF (aca. assi gned_cl ass) *
[ " PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTC CR_END_TYPE_O_ASS 1)
=1) >=1) R
((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
PLANT _ SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representati on.nane = 'design service characteristics') |
SI ZEOF (QUERY (it <* dsc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM I N
TYPEOF (|t)) AND
(it.name = 'pressure'))) <= 1)) = 1))) = 0));
WR7: (NOT (SI ZEOF (QUERY (aca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS') |
SI ZEOF (TYPEOF (aca. assi gned_cl ass) *
[ " PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTOR _END_TYPE_ CLASS' 1)
=1)) >=1)) R
(NOT (Sl ZECF (QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QJERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr . used represent ation.nane = 'design service characteristics') |
SI ZEOF (QUERY (it <* dsc.used_representation.items |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOF (|t)) AND
(it.name = "mnimumpressure'))) <= 1)) =1))) = 0));
WR8: (NOT (Sl ZECF (QUERY (aca <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
SI ZEOF (TYPECF (aca. assi gned_cl ass) *
[ " PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTC CR_END_TYPE_O_ASS 1)
=1)) >= 1)) R
((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
PLANT _ SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')) >= 1)) OR
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(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI O\I_REPRESENTATI ON. DEFINITION ) |
pdr.used_representati on.nane = 'design service characteristics') |
SI ZEOF (QUERY (it <* dsc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM I N
TYPEOF (|t)) AND
(it.name = '"maxi mum pressure'))) <= 1)) =1))) = 0));
WR9: (NOT (Sl ZEOF (QUERY (aca <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
SI ZEOF (TYPEOF (aca. assi gned_cl ass) *
[ " PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTC (R_END_TYPE_CLASS‘ 1)
=1)) >= 1)) R
((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_ SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION ) |
pd. nane = 'service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')
NOT (SI ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation. name = 'design service characteristics') |
{1 <= SIZECF (QUERY (it <* dsc.used_representation.itens |
(SIZECF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' THERMODYNAM C_TEMPERATURE _ I\/EASURE WTH UNIT ]) = 2) AND
(it.name INTJ" terrperature "mni num tenperature',
"'maxi mum tenperature']))) <= 2})) =1))) =0));
WR10: (NOT (Sl ZEOF (QUERY (aca <* USEDIN ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
SI ZEOF (TYPEOF (aca. assi gned_cl ass) *
[ " PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTC (R_END_TYPE_CLASS‘ 1)
=1)) >= 1)) R
((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_ SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QJERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation. name = 'design service characteristics') |
SI ZEOF (QUERY (it <* dsc.used_representation.items |
(SIZECF (TYPEOF (it) *
[ PLANT_SPATI AL_ CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM ,
PLANT_SPATI AL_CONFI GURATI ON. '+
' THERI\/[DYNAM C_TEMPERATURE _MEASURE_W TH UNI T]) = 2) AND
(it.name = 'tenperature'))) <= 1)) = 1))) = 0));
WR11: (NOT (Sl ZECF (QUERY (aca <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
SI ZEOF (TYPECF (aca. assi gned_cl ass) *
[ " PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTOR_END_TYPE_ CLASS' 1)
= 1)) >= 1)) R
((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
PLANT _ SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
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pd. nane = 'service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QUERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' ) |
pdr.used_representati on.nane = 'design service characteristics') |
SI ZEOF (QUERY (it <* dsc.used representation.itens |
(SI ZEOF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' THERIVL‘DYNAM C TEMPERATURE_MEASURE WTH UNIT']) = 2) AND
(it.name = 'mninumtenperature'))) <= 1)) = 1))) = 0));
WR12: (NOT (Sl ZEOF (QUERY (aca <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" APPLI ED_CLASSI FI CATI ON_ASSI GNVENT. | TEMS' ) |
SI ZEOF (TYPEOF (aca. assi gned_cl ass) *
[" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_CONNECTOR_CLASS'
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTC (R_END_TYPE_CLASS‘ 1)
=1)) >= 1)) R
((NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
" PLANT_ SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
pd. nane = 'service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
pd. nane = 'service characteristics')
NOT (Sl ZEOF (QUERY (dsc <* QJERY (pdr <* USEDI N (sc,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation. name = 'design service characteristics') |
SI ZEOF (QUERY (it <* dsc.used_representation.items |
(SIZECF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. '+
' THERI\/(DYNAM C TEMPERATURE_MEASURE WTH UNIT']) = 2) AND
(it.name = 'maxi numtenperature'))) <= 1)) = 1))) = 0));
WR13: (NOT (SELF\ shape_aspect. of shape\property_definition.
definition\product _definition.
frarre_of _reference\appli cat i on_context_elenent.nane IN
"functional definition', 'functional occurrence'])) OR
(SI ZEOF (QUERY (pdr <* USEDI N ( SELF, ' PLANT_SPATI AL_CONFI GURATI ON. ' +
PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' )
" PLANT_SPATI AL_CONFI GURATI ON. SHAPE_REPRESENTATION' | N
TYPEOF (pdr.used_representation))) = 0);
END_ENTI TY;

(*

Formal propositions:

WRL1: The application_context_element that applies to a plant_item_connector (as its product_-
definition_context) shall have the name “functional definition’, ‘physical definition” “functional
occurrence’, or ‘physical occurrence’.

WR2: The plant_item_connector shall be the connector in at most one plant_item_connection.

WR3: If the plant_item_connector is classified as either a piping connector or a connector end type and
has a property_definition with a name of ‘service characteristics’, the property_definition shall have
exactly one representation with the name of ‘design service characteristics’.

WR4: If the plant_item_connector is classified as either a piping connector or a connector end type and
has a property_definition with a name of ‘service characteristics’, the property_definition shall have
exactly one representation with a name of ‘design service characteristics’ that has at least two
representation_items.

WR5: If the plant_item_connector is classified as either a piping connector or a connector end type and
has a property_definition with a name of ‘service characteristics’, the property_definition shall have
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exactly one representation with a name of ‘design service characteristics’ that has one or two
representation_items of type measure_representation_item with a name of “pressure’, ‘minimum
pressure’, or ‘maximum pressure’.

WRG: If the plant_item_connector is classified as either a piping connector or a connector end type and
has a property_definition with a name of ‘service characteristics’, the property_definition shall have
exactly one representation with a name of ‘design service characteristics’ that has at most one
representation_item of type measure_representation_item with a name of ‘pressure’.

WRY7: If the plant_item_connector is classified as either a piping connector or a connector end type and
has a property_definition with a name of ‘service characteristics’, the property_definition shall have
exactly one representation with a name of ‘design service characteristics’ that has at most one
representation_item of type measure_representation_item with a name of ‘minimum pressure’.

WRS: If the plant_item_connector is classified as either a piping connector or a connector end type and
has a property_definition with a name of ‘service characteristics’, the property_definition shall have
exactly one representation with a name of ‘design service characteristics’ that has at most one
representation_item of type measure_representation_item with a name of *‘maximum pressure’.

WRO: If the plant_item_connector is classified as either a piping connector or a connector end type and
has a property_definition with a name of ‘service characteristics’, the property_definition shall have
exactly one representation with a name of ‘design service characteristics’ that has one or two
representation_items of type measure_representation_item and thermodynamic_temperature_-
measure_with_unit with a name of ‘temperature’, ‘minimum temperature’, or ‘maximum temperature’.

WR10: If the plant_item_connector is classified as either a piping connector or a connector end type
and has a property_definition with a name of ‘service characteristics’, the property_definition shall
have exactly one representation with a name of ‘design service characteristics’ that has at most one
representation_item of type measure_representation_item and thermodynamic_temperature_-
measure_with_unit with a name of ‘temperature’.

WR11: If the plant_item_connector is classified as either a piping connector or a connector end type
and has a property_definition with a name of ‘service characteristics’, the property_definition shall
have exactly one representation with a name of ‘design service characteristics’ that has at most one
representation_item of type measure_representation_item and thermodynamic_temperature_-
measure_with_unit with a name of ‘minimum temperature’.

WR12: If the plant_item_connector is classified as either a piping connector or a connector end type
and has a property_definition with a name of ‘service characteristics’, the property_definition shall
have exactly one representation with a name of ‘design service characteristics’ that has at most one
representation_item of type measure_representation_item and thermodynamic_temperature_-
measure_with_unit with a name of ‘maximum temperature’.

WR13: If a plant_item_connector is a functional connector it shall not have any shape_representation.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the plant_item_connector entity:
« application_context_requires_ap_definition (see 5.2.4.1);

« dependent_instantiable_application_context (see 5.2.4.9);
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« dependent_instantiable_product_definition_context (see 5.2.4.11);
o product_definition_context_name_constraint (see 5.2.4.13);

« product_definition_usage_constraint (see 5.2.4.14).

5.2.3.1.79 plant_item_interference

A plant_item_interference is a type of product_definition_relationship that identifies interference
between plant items.

EXPRESS specification:

*

ENTITY plant _iteminterference
SUBTYPE OF (product_definition_relationship);
END_ENTI TY;

(*

5.2.3.1.80 plant_item_route

A plant_item_route is a type of product_definition_shape that identifies the 3D path of a plant_line_-

definition or a plant_line_segment_definition.

EXPRESS specification:

*

ENTITY plant _itemroute
SUBTYPE OF (product_definition_shape);
\HERE
WR1: SELF\ property_definition.definition\product_definition.
frame_of reference\application_context el enent.nane =
' physi cal occurrence';
WR2: SI ZEOF (TYPEOF (SELF\property definition.definition) *
[ " PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_DEFI NI TI ON',
" PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_SEGVENT_DEFINITION ]) = 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: The name of the product_definition_context that a plant_item_route is related to shall be
‘physical occurrence’.

WR2: A plant_item_route shall be the definition of the shape of a plant_line_definition or a plant_-

line_segment_definition.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the plant_item_route entity:
« application_context_requires_ap_definition (see 5.2.4.1);
« dependent_instantiable_application_context (see 5.2.4.9);

« dependent_instantiable_product_definition_context (see 5.2.4.11);
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o product_definition_context_name_constraint (see 5.2.4.13);

« product_definition_usage_constraint (see 5.2.4.14).

52.3.1.81 plant_item_weight_representation

A plant_item_weight_representation is a type of property_definition_representation that specifies
the weight of plant items.

EXPRESS specification:

*

ENTI TY plant _item wei ght _representation
SUBTYPE OF (property definition_representation);
VHERE

WR1: SELF.used representation.name = 'item weight';

WR2: S| ZEOF (SELF.used_representation.itens) >= 2;

WR3: Sl ZEOF (QJERY (it <* SELF.used representation.itens |
(it.name IN['weight val ue',
"maxi mum wei ght val ue', 'nini mum wei ght value']) AND
(NOT (Sl ZECF (TYPECF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. QUALI FI ED_REPRESENTATION I TEM ]) =
2)))) = 0;

VWR4: SI ZE(J: (QUERY (it <* SELF.used_representation.itens |

" PLANT_SPATI AL_ CONFI GURATI ON. GEOVETRI C_REPRESENTATI ON_| TEM

I N TYPECF (|t)) “AND
(it.name = 'centre of gravity'))) = 1;

WR5: {1 <= SIZEOF (QUERY (it <* SELF.used representation.itens |
it.nane IN ['weight value',
"'maxi mum wei ght val ue', 'mini mum wei ght value'])) <= 2};

WR6: SIZEOF (QUERY (it <* SELF\property definition_representation.
used_representation.itens |
(it.name IN['maxi nrum wei ght val ue', 'm ni mum wei ght value']) AND

(NOT (Sl ZECF (QUERY (tg <* QUERY (qual <*
|t\quaI|f|ed representation_itemqualifiers |
PLANT_ SPATI AL_CONFI GURATI ON. TYPE_QUALI FIER I N TYPEOF (qual)) |
tq.name = 'operating')) = 1)))) = O;
END_ENTI TY;
(*

Formal propositions:

WRL1: The name of the plant_item_weight_representation shall be ‘item weight’.
WR2: The plant_item_weight_representation shall contain at least two items.

WR3: If the plant_item_weight_representation contains a representation_item with a name of
‘weight value’, ‘maximum weight value’, or ‘minimum weight value’, the representation_item shall be
a measure_representation_item and a qualified_representation_item.

WR4: The plant_item_weight_representation shall contain exactly one representation_item that is a
geometric_representation_item with a name of ‘centre of gravity’.

WRS5: The plant_item_weight_representation shall have between 1 and 2 representation_items with a
name of ‘weight value’, “maximum weight value’, or ‘minimum weight value’.

WRG6: If the plant_item_weight_representation has a representation_item with a name of ‘maximum

weight value’ or “‘minimum weight value’, the representation_item shall have a type_qualifier with a
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name of ‘operating’.

5.2.3.1.82 plant_line_definition

A plant_line_definition is a type of product_definition_with_associated_documents that identifies a
piping system line.

EXPRESS specification:

*

ENTITY plant _line_definition
SUBTYPE OF (product _definition w th associated_docunents);
VHERE
WR1: S| ZEOF (QUERY (pdr <* USEDI N ( SELF, ' PLANT_SPATI AL_CONFI GURATI ON. ' +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED PRODUCT_DEFI NI TION' ) |
(' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_SYSTEM I N
TYPEOF (pdr.relating_product _definition)))) 1;
WR2: S| ZEOF (QUERY (pdr <* USEDI N (SELF, ' PLANT_ SPATI AL_CONFI GURATI
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PRODUCT_DEFI NI TI ON' )
" PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_SEGVENT_DEFI NI TION I N
TYPEOF (pdr.related_product_definition))) >= 1;
WR3: (NOT (Sl ZEOF (QUERY (pd <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
SI ZEOF (USEDI N (pd, ' PLANT_SPATI AL_CONFI GURATI ON.' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFINITION )) >= 1)) = 0)) OR
(SI ZEOF (QUERY (pd <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
NOT (SI ZEOF (QUERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
SI ZEOF (QUERY (rep <*
USEDI N (pdr.used_representation.context_of itens,
" PLANT_SPATI AL_CONFI GURATI ON. REPRESENTATI ON. CONT EXT OF_ITEMS') |
SI ZEOF (QUERY (prop_def rep <* USEDI N (rep,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. USED_REPRESENTATI ON' ) |
(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. SI TE' ,
PLANT_SPATI AL_CONFI GURATI ON. SI TE_ BUI LDING ] *
TYPEOF (prop_def rep.definition)) = 1) OR
(" PLANT_SPATI AL_CONFI GURATI ON. PLANT" | N
TYPEOF (prop_def _rep. defl nition.definition.formation.of _product))))
>= 1)) >= 1)) >=1))) = 0);
WR4: SELF.frame_of r eference. nane =
"functional definition';
WR5: S| ZEOF (QUERY (pds <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPECF (pd))
NOT (Sl ZEO: (QUERY (sa <*USEDI N ( pds,
" PLANT_SPATI AL_CONFI GURATI ON. SHAPE_ASPECT. OF_SHAPE' ) |
(' PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_SEGVENT_TERM NATION' | N
TYPEOF (sa)) AND
(sa.description = "piping line termnation'))) <= 2))) = 0;
END_ENTI TY;
(*

Formal propositions:

ON " +
|

WR1: A plant_line_definition shall be related to exactly one piping_system.
WR2: A plant_line_definition shall be related to at least one plant_line_segment_definition.

WR3: If a plant_line_definition has a representation, that representation shall be in the context of a
site_building, a site, or a plant.
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WR4: A plant_line_definition shall have an application_context_element.name of “functional
definition’.

Associated global rules:

The following global rules defined in this part of 1ISO 10303 apply to the plant_line_definition entity:
« application_context_requires_ap_definition (see 5.2.4.1);

« dependent_instantiable_application_context (see 5.2.4.9);

« dependent_instantiable_product_definition_context (see 5.2.4.11);

o product_definition_context_name_constraint (see 5.2.4.13).

5.2.3.1.83  plant_line_segment_definition
A plant_line_segment_definition is a type of product_definition that identifies a line segment.

EXPRESS specification:

*

ENTI TY plant _|ine_segnent _definition
SUBTYPE OF (product_definition);
VHERE
WR1l: S| ZEOF (QUERY (pdr <* USEDI N (SELF,
" PLANT_SPATI AL OO\IFI GURATI ON. ' +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PLANT LI NE_DEFI NI TI ON
IN TYPEOF (pdr.relating product_definition))) >= 1;
WR2: S| ZECF (QUERY( pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |
" PLANT_SPATI AL_CONFI GURATI ON. SHAPE_DEFINI TION I N
TYPEOF (pd))) >= 1;
V\R3: SELF frame_of refer ence\ application_context_el enent. nane =
"functional definition'

WR4: SI ZEOF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation.name = 'line segnent characteristics')) = 1;

WR5: S| ZEOF (QUERY (Ilsc <* QUERY (pdr <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation.name = 'line segnent characteristics') |
NOT (Sl ZEOF (| sc.used_representation.itens) >= 2))) = 0;
WR6: SI ZEOF (QUERY (Il sc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI Tl O\I_REPRESENTATI ON.DEFINITION ) |
pdr.used _representation.nane = 'line segment characteristics') |
NOT (SIZEOF (QUERY (it <* |sc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (|t)) AND
(it.name = "design pressure'))) =1))) = 0;
WR7: SI ZEOF (QUERY (lsc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation.name = 'line segment characteristics') |
NOT (Sl ZEOF (QJERY (it <* Isc.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' THERI\/[DYNAM C_TEMPERATURE_MEASURE WTH UNIT']) = 2) AND
(it.name = 'design tenperature'))) = 1))) = 0;
WR8: S| ZECF (QUERY (Isc <* QUERY (pdr <* USEDI N (SELF
" PLANT_SPATI AL_CONFI GURATI ON. '+
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' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation.name = 'line segment characteristics') |
NOT (Sl ZEOF (QJERY (it <* lIsc.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_ ITEM
" PLANT_ SPATI AL_CONFI GURATI ON. LENGTH MEASURE WTH UNIT']) = 2) AND
(it.name = "elevation'))) <= 1))) = 0;
SI ZEOF (QUERY (Isc <* QUERY (pdr < USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation.name = 'line segnent characteristics') |
NOT (SI ZEOF (QUERY (it <* |sc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM I N
TYPEOF (|t)) AND
(it.name = 'corrosion allowance'))) <= 1))) = 0;
(NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr. name ="' segrrent insulation')) >= 1)) OR
(SI ZECF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,

PLANT_SPATI AL OO\IFI GURATI ON. '+
' PRODUCT_ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'segment insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDI N (si,
" PLANT_SPATI AL_CONFI GURATI ON. PR(PERTY DEFI NI TI ON. DEFI NI TION' ) |
NOT (SI ZEOF (QUERY (pds <* QJERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' )
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPEOF (pdr)) |
pds. used_representation. nane =
"segnent insulation characteristics')) =1))) =0))) = 0);
(NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,

PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT _DEFINI TION ) |
pdr.name = 'segnent insulation')) >= 1)) OR
(SI ZEOF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,

PLANT_SPATI AL_CONFI GURATI ON. *  +
' PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT _DEFINI TION ) |
pdr.nanme = 'segnent insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDI N (si,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |

NOT (STZEOF (QUERY (sic <* QUERY (pds <* QUERY (pdr <* USEDIN (pd,

" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPEOF (pdr)) |
pds used_representation. nane =
segnent insulation characteristics') |
SI ZEOF (sic.used representation.itens) >= 1)) =1))) =0))) = 0);
(NOT (SI ZEOF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'segnent insulation')) >= 1)) OR
(SI ZEOF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
" PRODUCT _ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.nanme = 'segnent insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDI N (si,
" PLANT_SPATI AL_ CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TI ON' ) |

NOT (STZEOF (QUERY (sic <* QUERY (pds <* QUERY (pdr <* USEDIN (pd,

" PLANT_SPATI AL_CONFI GURATI ON. '+

' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |

" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' I N
TYPEOF (pdr)) |

pds. used_representation. nane =

‘segnent insulation characteristics') |

{1 <= SIZECF (QUERY (it <* sic.used representation.itens |
(SI ZEOF (TYPEOF (it) *

[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
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" PLANT_SPATI AL_CONFI GURATI ON. LENGTH_ MEASURE WTH UNIT']) = 2) AND
(it.name IN['thickness', 'mninumthickness',
"maxi mum thickness']))) <= 2})) =1))) =0))) = 0);
WR13: (NOT (SI ZECF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr. name ="' segrrent insulation')) >= 1)) OR
(SI ZECF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL OO\IFI GURATI ON. ' +
' PRODUCT_ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'segment insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDI N (si,
" PLANT_SPATI AL_CONFI GURATI ON. PR(PERTY DEFI NI TI ON. DEFI NI TION ) |
NOT (SI ZEOF (QUERY (sic <* QJERY (pds <* QUERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' )
' PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPEOF (pdr)) |
pds. used_representation. nane =
"segnent insulation characteristics') |
SIZEOF (QUERY (it <* sic.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT']) = 2) AND
(it.name = '"thickness'))) <= 1)) =1))) =0))) = 0);
WR14: (NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'segment insulation')) >= 1)) OR
(SI ZECF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_ DEF NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'segment insulation') |
NOT (Sl ZEOF (QUERY (pd <* USEDI N (si,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
NOT (SI ZEOF (QUERY (sic <* QUERY (pds <* QUERY (pdr <* USEDIN (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' )
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPECF (pdr)) |
pds. used_representation. nane =
"segnent insulation characteristics') |
SIZEOF (QUERY (it <* sic.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_ SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT']) = 2) AND
(it.name = 'mninumthickness'))) <= 1)) =1))) =0))) = 0);
WR15: (NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'segment insulation')) >= 1)) OR
(Sl ZEOF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'segnent insulation') |
NOT (S| ZEOF (QUERY (pd <* USEDI N (s
" PLANT_SPATI AL_CONFI GURATI ON. PR(PERTY DEFI NI TI ON. DEFI NI TION ) |
NOT (SI ZEOF (QUERY (sic <* QJERY (pds <* QUERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPECF (pdr)) |
pds. used_representation. nane =
"segnent insulation characteristics') |
SIZEOF (QUERY (it <* sic.used_representation.itens |
(SIZECF (TYPEOF (it) *
[ PLANT_SPATI AL_ CONFI GURATI ON. MEASURE_REPRESENTATI ON_ ITEM
PLANT_ SPATI AL_CONFI GURATI ON. LENGTH_MEASURE WTH UNIT']) = 2) AND
(it.name = 'maxi numthickness'))) <= 1)) =1))) =0))) = 0);
WR16: (NOT (SI ZEOF (QUERY (pdr <* USEDI N ( SELF,
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" PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_ DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr.name = 'segment insulation')) >= 1)) OR
(SI ZEOF (QUERY (si <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED_PRODUCT_DEFI NI TION' ) |
pdr. name = 'segnent insulation') |
NOT (Sl ZECF (QUERY (pd <* USEDI N (s
" PLANT_SPATI AL_CONFI GURATI ON. PR(PERTY DEFI NI TI ON. DEFI NI TION' ) |
NOT (SI ZEOF (QUERY (sic <* QJERY (pds <* QUERY (pdr <* USEDI N (pd,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPECF (pdr)) |
pds. used_representation. nane =
"segnent insulation characteristics') |
SIZEOF (QUERY (it <* sic.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. DESCRI PTI VE_REPRESENTATI ON_I TEM I N
TYPEOF (it)) AND
(it.name = 'boundaries'))) <=1)) =1))) =0))) = 0);
WR17: SI ZEOF (QUERY (pds <* QUERY (pd <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_SHAPE' | N
TYPEOF (pd)) |
NOT (SI ZEOF (QUERY (sa <*USEDI N ( pds,
" PLANT_SPATI AL_CONFI GURATI ON. SHAPE_ASPECT. OF_SHAPE' )
" PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_SEGVENT_TERM NATION I N
TYPECF (sa))) = 2))) = 0;
END_ENTI TY;
(*

Formal propositions:

WRL1: A plant_line_segment_definition shall be the related_product_definition in a product_-
definition_relationship that has a relating_product_definition that is a plant_line_definition.

WR2: A plant_line_segment_definition shall be referenced by a shape_definition.

WR3: A plant_line_segment_definition shall have a frame_of _reference name of “functional
definition’.

WR4: A plant_line_segment_definition shall have exactly one representation with the name of ‘line
segment characteristics’.

WR5: The representation of the plant_line_segment_definition with the name of ‘line segment
characteristics’ shall have at least two representation_items.

WRG6: The representation of the plant_line_segment_definition with the name of ‘line segment
characteristics’ shall have exactly one representation_item that is of type measure_representation_-
item with a name of “design pressure’.

WRT7: The representation of the plant_line_segment_definition with the name of ‘line segment
characteristics’ shall have exactly one representation_item that is of type measure_representation_-
item and thermodynamic_temperature_measure_with_unit with a name of ‘design temperature’.

WR8: The representation of the plant_line_segment_definition with the name of ‘line segment
characteristics’ shall have at most one representation_item that is of type measure_representation_-
item and length_measure_with_unit with a name of ‘elevation’.

WRO: The representation of the plant_line_segment_definition with the name of ‘line segment
characteristics’ shall have at most one representation_item that is of type measure_representation_-
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item with a name of ‘corrosion allowance’.

WR10: If the plant_line_segment_definition is related to a product_definition as a ‘segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of ‘segment insulation characteristics’.

WR11: If the plant_line_segment_definition is related to a product_definition as a ‘segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of ‘segment insulation characteristics’ that has at least one
representation_item.

WR12: If the plant_line_segment_definition is related to a product_definition as a ‘segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of ‘segment insulation characteristics’ that has one or two
representation_items of type measure_representation_item and length_measure_with_unit with a
name of ‘thickness’, “‘minimum thickness’, or ‘maximum thickness’.

WR13: If the plant_line_segment_definition is related to a product_definition as a ‘segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *segment insulation characteristics’ that has at most one
representation_item items of type measure_representation_item and length_measure_with_unit
with a name of ‘thickness’.

WR14: If the plant_line_segment_definition is related to a product_definition as a ‘segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *segment insulation characteristics’ that has at most one
representation_item items of type measure_representation_item and length_measure_with_unit
with a name of ‘minimum thickness’.

WR15: If the plant_line_segment_definition is related to a product_definition as a ‘segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *segment insulation characteristics’ that has at most one
representation_item items of type measure_representation_item and length_measure_with_unit
with a name of ‘maximum thickness’.

WR16: If the plant_line_segment_definition is related to a product_definition as a ‘segment
insulation’, the product_definition shall have a product_definition_shape that has exactly one
representation with the name of *segment insulation characteristics’ that has at most one
representation_item items of type descriptive_representation_item with a name of ‘boundaries’.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the plant_line_segment_definition
entity:

o application_context_requires_ap_definition (see 5.2.4.1);
« dependent_instantiable_application_context (see 5.2.4.9);
« dependent_instantiable_product_definition_context (see 5.2.4.11);

o product_definition_context_name_constraint (see 5.2.4.13).
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5.2.3.1.84  plant_line_segment_termination

A plant_line_segment_termination is a type of shape_aspect that identifies the termination of a line
segment.

EXPRESS specification:

*

ENTI TY plant _|ine_segnent _ternination
SUBTYPE OF (shape_aspect);
VHERE
WR1: ((SELF description = '"piping line segnent ternination') AND
(" PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_SEGVENT_DEFI NI TI ON
I N TYPECF ( SELF. of shape definition))) XOR
((SELF description = 'piping line term nation') AND
(" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_RELATI ONSHI P!
I N TYPECOF (SELF.of _shape. definition)) AND
(" PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_SEGVENT_DEFI NI TI ON
I N TYPECF (SELF.of _shape. definition.rel ated_product_definition)) AND
(' PLANT_SPATI AL_CONFI GURATI ON. PLANT_LI NE_DEFI NI TI ON"
I N TYPECF (SELF.of _shape.definition.relating_product_definition)));
WR2: S| ZEOF ( QUERY (sar <*
USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON."' +
' SHAPE_ASPECT _ RELATI ONSHI P. RELATI NG_SHAPE_ASPECT' ) +
USEDI N ( SELF, ' PLANT_SPATI AL_CONFI GURATI ON.' +
' SHAPE_ASPECT_RELATI ONSHI P. RELATED_SHAPE_ASPECT') |
NOT (SI ZEOF (TYPECF (sar) *
[ " PLANT_SPATI AL_CONFI GURATI ON. LI NE_BRANCH_CONNECTI ON
" PLANT_SPATI AL_CONFI GURATI ON. LI NE_PLANT_| TEM CONNECTI ON',
" PLANT_SPATI AL_CONFI GURATI ON. LI NE_TERM NATI ON_CONNECTI ON ])
=1)) =0,
WR3: S| ZEOF (QUERY (sar <*
USEDI N ( SELF, ' PLANT_SPATI AL_CONFI GURATI ON. ' +
' SHAPE_ASPECT_RELATI ONSHI P. RELATED_SHAPE_ASPECT' ) |
S| ZECOF (TYPECF (sar) *
[ PLANT_SPATI AL_CONFI GURATI ON. LI NE_BRANCH_CONNECTI ON
PLANT_SPATI AL_CONFI GURATI ON. LI NE_PLANT_| TEM CONNECT] oN 1) =1))=1;
END_ENTI TY;

(*

Formal propositions:

WRL1: If a plant_line_segment_termination is the termination of a piping line segment, it shall be an
aspect of the shape of a plant_line_segment_definition. If the plant_line_segment_termination is the
termination of a piping line, it shall be an aspect of the shape of a product_definition_relationship in
which the related_product_definition is a plant_line_segment_definition and the relating_shape_aspect
is a plant_line_definition.

WR2: A plant_line_segment_termination is the relating_shape_aspect or the related_shape_aspect
in at least one shape_aspect_relationship that is a line_branch_connection, line_plant_item_-
connection, or line_termination_connection.

WR3: A plant_line_segment_termination is the related_shape_aspect in exactly one shape_aspect_-
relationship that is either a line_termination_connection or line_branch_connection or is the
relating_shape_aspect in exactly one line_plant_item_connection .

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the plant_line_segment_-
termination entity:
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application_context_requires_ap_definition (see 5.2.4.1);
« dependent_instantiable_application_context (see 5.2.4.9);

« dependent_instantiable_product_definition_context (see 5.2.4.11);

product_definition_context_name_constraint (see 5.2.4.13).

5.2.3.1.85 plant_spatial_configuration_change_assignment

A plant_spatial_configuration_change_assignment assigns a change_action to a set of one or more
change_items.

EXPRESS specification:

*

ENTI TY pl ant _spatial _configurati on_change_assi gnnment
SUBTYPE OF (action_assignnent);
items : SET [1:7] change_item
V\HERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. CHANGE_ACTI ON
I N TYPECF (SELF. assi gned_action);
END_ENTI TY;

( *
Attribute definitions:

items: the set of change_items that an action is assigned to.

Formal propositions:

WRL1: The assigned action shall be a change_action.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the plant_spatial_configuration_-
change_assignment entity:

« change_item_requires_creation_date (see 5.2.4.5);

o change_item_requires_id (see 5.2.4.6).

5.2.3.1.86 plant_spatial_configuration_organization_assignment

A plant_spatial_configuration_organization_assignment assigns an organization to a set of one or
more catalogues, change_actions, design_projects, documents, plants, product_definition_-
formations, product_definition_relationships, and sites.

EXPRESS specification:

*

ENTI TY pl ant _spatial _configurati on_organi zati on_assi gnment

SUBTYPE OF (organization_assignment);

itenms : SET [1:?] OF plant_spatial _configuration_organization_item
VHERE

WR1: plant_spatial _configuration_organization _correlation (SELF);
END_ENTI TY;

(*
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Attribute definitions:

items: the set of catalogues, change_actions, design_projects, documents, plants, product_-

definition_formations, product_definition_relationships, and sites that an organization is assigned to.

Formal propositions:

WRL1: The plant_spatial_configuration_organization_correlation function that correlates roles of

organizations to elements of product data shall be satisfied.
5.2.3.1.87 plant_spatial_configuration_person_and_organization_-
assignment

A plant_spatial_configuration_person_and_organization_assignment assigns a person_and_-
organization to a set of one or more change_items, plants, and sites.

EXPRESS specification:

*

ENTI TY pl ant _spatial _configurati on_person_and_organi zati on_assi gnnent
SUBTYPE OF (person_and_organi zati on_assi gnment) ;
items : SET [1:?] OF
pl ant _spatial configuration_person_and_organi zation_item

VHERE
WR1: plant_spatial _configuration_person_and organi zati on_correl ati on
(SELF);
END_ENTI TY;
(*

Attribute definitions:

items: the set of change_items, plants, and sites that a person_and_organization is assigned to.

Formal propositions:

WRL1: The plant_spatial_configuration_person_and_organization_correlation function that
correlates roles of persons and organizations to elements of product data shall be satisfied.

5.2.3.1.88  plant_spatial_configuration_person_assignment

A plant_spatial_configuration_person_assignment assigns a person to a set of one or more
documents, plants, product_definition_relationships, and sites.

EXPRESS specification:

*

ENTI TY pl ant _spatial _configurati on_person_assi gnnment

SUBTYPE OF (person_assignnent);

items : SET [1:?] OF plant_spatial _configuration_person_item
\HERE

WR1: plant_spatial _configuration_person_correlation (SELF);
END_ENTI TY;

( *
Attribute definitions:

items: the set of documents, plants, product_definition_relationships, and sites that a person is

© ISO 2001 - All rights reserved

973



ISO/CD 10303-227
assigned to.

Formal propositions:

WRL1: The plant_spatial_configuration_person_correlation function that correlates roles of persons to
elements of product data shall be satisfied.

5.2.3.1.89  process_capability

A process_capability is a type of property_definition that identifies the physical or chemical process
that is, or is intended to be, carried out by a plant.

EXPRESS specification:

*

ENTI TY process_capability
SUBTYPE OF (property definition);
VHERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. PLANT' I N
TYPEOF( SELF. defi niti on\ product _definition.formation.of product);
WR2: SIZECF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. PROPERTY_DEFI NI TI ON_REPRESENTATI ON. '+
"DEFINITION )
(pdr.used_representation.name = 'production capacity') AND
(h[ﬂ (SI ZEOF (QUERY (it <* pdr.used representation.itens |
PLANT_SPATI AL_ CONFI GURATI ON. DESCRI PTI VE_REPRESENTATI ON_| TEM
I N TYPECF (|t)) ~ AND
(it.name = 'production type'))) = 1)))) = 0;
END_ENTI TY;

(*

Formal propositions:

WRL1: A process_capability is a property of a plant.
WR2: The representation instances associated with a process_capability shall have a name of

‘production capacity’ and shall contain exactly one descriptive_representation_item with a name of
‘production type’.

5.2.3.1.90 purchase_assignment

A purchase_assignment assigns a set of one or more products to an action to identify that the product
is purchased.

EXPRESS specification:

*

ENTI TY pur chase_assi gnnment
SUBTYPE OF (action_assignnent);
items : SET [1:?] OF purchase_item
END_ENTI TY;
( *

Attribute definitions:

items: the set of products that are purchased.

o4 © ISO 2001 - All rights reserved



ISO/CD 10303-227
5.2.3.1.91 reducer_fitting_class

A reducer_fitting_class is a type of group that classifies the items that are assigned to it as reducer
fittings.

EXPRESS specification:

*

ENTI TY reducer _fitting_cl ass
SUBTYPE OF (group);
VHERE
WR1: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
' ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca)) |
NOT (SIZEOF (QUERY (it <* aca.itemns |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION I N
TYPECE (it)))) =0))) = 0;
WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
" ASSI GNED_CLASS') |
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.items |
' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COMPONENT_DEFI NI TION I N
TYPEOF (it))
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS') |
class_in_tree (acal. assigned_cl ass, 'reducer')))
=1)) =0)) =0
END_ENTI TY;
( *

Formal propositions:

WRL1: A reducer_fitting_class shall classify items of type piping_component_definition.

WR2: A reducer_fitting_class shall classify items of type piping_component_definition that are a
definition of a product that is categorized as a ‘reducer’.

5.2.3.1.92 reference_geometry

A reference_geometry is a type of derived_shape_aspect that is a geometric element that is not part of
the definition of the shape of plant_item, but is provided as supplementary geometric information. A
reference_geometry has a relationship to the shape definition geometry and may be derivable from
shape geometry.

EXAMPLE Centrelines of symmetric elements and origin points are considered reference_geometry.

EXPRESS specification:

*

ENTI TY reference_geonetry
SUBTYPE OF (derived_shape_aspect);
VHERE
WR1l: S| ZEOF (QUERY (pd <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. " +
' PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
NOT (S| ZEOF (USEDI N (pd, ' PLANT_SPATI AL_CONFI GURATI ON.' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFINITION )) >= 1))) = 0;
END_ENTI TY;
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( *

Formal propositions:

WRL1: Each reference_geometry shall have at least one representation.

5.2.3.1.93  reinforcing_component_definition

A reinforcing_component_definition is a type of product_definition that defines a reinforcing
component.

EXPRESS specification

*

ENTI TY rei nforci ng_conponent _definition
SUBTYPE OF (product_definition);
END_ENTI TY;

(*
5.2.3.1.94 required_material_property

A required_material_property is a type of material_property that specifies the material or the
requirements for the material that a plant item should be made from.

EXPRESS specification:

*

ENTITY required_naterial property
SUBTYPE OF (nmaterial _property);
VWHERE
WR1: (SIZECF (TYPECF (SELF\property definition.definition) *
[ " PLANT_SPATI AL_ CONFI GURATI ON. PLANT_I| TEM CONNECTOR' ,
PLANT_SPATI AL_CONFI GURATI ON. ' +
EXTERNALLY DEFI NED PLANT I TEMDEFINITION]) = 1) OR
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT _DEFI NI TION I N
TYPEOF (SELF.definition)) AND
(SI ZEOF (QUERY (pc <* SELF\ property_definition.
definition\product _definition.fornation.of product.
frame_of _reference |
pc.discipline type = 'process plant')) = 1));
VWR2; SI ZECF (QUERY (ra <* QUERY (pdr <* USEDI N (SELF
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATED PROPERTY_DEFINITION ) |
pdr.nanme = 'requirenent allocation') |
" PLANT_SPATI AL_CONFI GURATI ON. MATERI AL_PROPERTY' I N
TYPEOF (ra.relating_property definition))) >= 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: A required_material_property shall be a property of a plant_item_connector, externally_-
defined_plant_item, or a product_definition that defines a plant item.

WR2: A required_material_property shall be related to at least one material_property as the
‘requirement allocation’.

5.2.3.1.95 reserved_space
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A reserved_space is a type of shape_aspect that identifies a space that is reserved for a plant item.

*

ENTI TY reserved_space
SUBTYPE OF (shape_aspect);
VWHERE
WR1: SELF\ shape_aspect. of shape\property_definition.
definition\product _definition.
frame_of _reference\application_context_el enent. name =
' physi cal occurrence’;
END_ENTI TY;

(*

Formal propositions:

WRL1: A reserved_space shall be an aspect of the definition of the shape of a product_definition with a
context with the name “physical occurrence’.

Associated global rules:

The following global rules defined in this part of 1ISO 10303 apply to the reserved_space entity:
« application_context_requires_ap_definition (see 5.2.4.1);

« dependent_instantiable_application_context (see 5.2.4.9);

« dependent_instantiable_product_definition_context (see 5.2.4.11);

o product_definition_context_name_constraint (see 5.2.4.13);

o product_definition_usage_constraint (see 5.2.4.14).

5.23.1.96  site

A site is a type of characterized_object and property_definition that identifies the geographic and
topographic characteristics of the location of a plant.

EXPRESS specification:

*

ENTITY site
SUBTYPE OF (characterized_object, property_definition);
V\HERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. PLANT" I N
TYPEOF (SELF\ property_definition.definition\product_definition.
formation. of _product);
END_ENTI TY;

(*

Formal propositions:

WRL1: Each site shall be a property of a plant.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the site entity:

« subtype_exclusive_characterized_object (see 5.2.4.15)
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5.2.3.1.97  site_building

A site_building is a type of property_definition that identifies a partially or totally enclosed structure
located on a site.

EXPRESS specification:

*

ENTI TY site_building
SUBTYPE OF (property definition);
VHERE
WR1: ' PLANT_SPATI AL_CONFI GURATI ON. SI TE' I N
TYPEOF ( SELF. definition);
WR2: S| ZEOF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI Tl O\I_REPRESENTATI ON. DEFINITION ) |
(pdr.used_representation.name = 'buil di ng nunber') AND
(SI ZEOF (QUERY (it <* pdr.used representation.items |
PLANT_SPATI AL_CONFI GURATI ON. DESCRI PTI VE_REPRESENTATI ON_I TEM I N
TYPEOF (it)))) = 1))) 1;
WR3: SI ZEOF (QUERY (pdr <* USEDI N (SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
SI ZEOF (QJERY (it <* pdr.used_representation.itens |
(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. AXI S2_PLACEMENT_2D',
PLANT_SPATI AL_CONFI GURATI ON. AXI S2_PLACEMENT 3D ] *
TYPEOF (|t)) = 1) AND

(it.name = "building orientation') AND
(it.location.nane = 'building location'))) = 1)) <= 1,
END_ENTI TY;

(*

Formal propositions:

WRL1: A site_building shall be a property of a site.

WR2: The site_building shall have exactly one representation with a name of ‘building number’ that
contains exactly one representation_item that is a descriptive_representation_item.

WR3: The site_building shall have at most one representation that contains exactly one axis2_-
placement_2d or axis2_placement_3d with a name of ‘building orientation’ and a location that has a
name of “building location’.

5.2.3.1.98 site feature

A site_feature is a type of property_definition that identifies the composition, proportions, form or
outward appearance of part of a site.

EXPRESS specification:

*

)
ENTITY site feature
SUBTYPE OF (property definition);
VHERE
VRL: ' PLANT_SPATI AL_CONFI GURATI ON. SITE' I N
TYPEOF( SELF. definiti on) ;
WR2: SI ZECOF (USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATION."' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFINI TION' )) = 3;
WR3: SI ZEOF (QUERY (pdr <* USEDIN (SELF
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
SIZEOF (QUERY (it <* pdr.used_representation.itens |
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(" PLANT_SPATI AL_CONFI GURATI ON. DESCRI PTI VE_REPRESENTATI ON_I TEM I N

TYPEOF (|t)) AND

(it.name = "site feature type'))) =1)) = 1;

WR4: S| ZEOF (QUERY (pdr <* USEDI N ( SELF,

" PLANT_SPATI AL_CONFI GURATI ON. ' +

' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |

SI ZEOF (QJERY (it <* pdr.used_representation.itens |

(SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. AXI S2_PLACEMENT_2D
PLANT_SPATI AL_CONFI GURATI ON. AXI S2_PLACEMENT_3D' ] *

TYPEOF (|t)) = 1) AND

(it.name = 'feature orientation') AND

(it.location.nane = 'feature location'))) = 1)) = 1;

WR5: S| ZECF (QUERY (pdr <* USEDI N (SELF,

" PLANT_SPATI AL_CONFI GURATI ON. *  +

' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |

SI ZEOF (QUERY (it <* pdr.used_representation.itens |

(" PLANT_SPATI AL_CONFI GURATI ON. DESCRI PTI VE_REPRESENTATI ON_I TEM I N

TYPECF (pdr.used_representation)) AND

(it.name = "origin type') AND

(it.description IN['man made', 'natural']))) = 1)) = 1;

END_ENTI TY;
(*

Formal propositions:

WRL1: Asite_feature is a property of a site.
WR2: A site_feature is referenced by exactly three property_definition_representation instances.

WR3: A site_feature shall have exactly one representation contains exactly one item of type
descriptive_representation_item with the name of “site feature type’.

WR4: The site_feature shall have at exactly one representation that contains exactly one axis2_-
placement_2d or axis2_placement_3d with a name of “‘feature orientation’ and a location that has a
name of “feature location’.

WR5: The site_feature shall have exactly one representation that contains exactly one

representation_item that is a descriptive_representation_item with the name of ‘origin type’ and a
description of either ‘man made’ or “‘natural’.

5.2.3.1.99  site_representation
A site_representation is a type of shape_representation that represents the shape properties of a site.

EXPRESS specification:

*

ENTITY site_representation
SUBTYPE OF (shape_representation);
V\HERE
WR1: SIZECF (QUERY (pdr <* USEDI N ( SELF,' PLANT_SPATI AL_CONFI GURATI ON. ' +
" PROPERTY_DEFI NI TI ON_REPRESENTATI ON. USED _REPRESENTATI ON' ) |
NOT(' PLANT_SPATI AL_CONFI GURATI ON. SI TE' I N
TYPECF (pdr.definition.definition)))) = 0;
WR2: SI ZEOF ( QUERY (|tem <* SELF.itemns |
NOT (SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. CONNECTED_FACE_SET'
" PLANT_SPATI AL _ OO\IFI GURATI ON. GEOVETRI C_CURVE_SET'] *
TYPECF (item)) = 1))) = 1;
WR3: SI ZEOF (QUERY (cfs <* QJERY (item<* SELF.itemns |
" PLANT_SPATI AL_CONFI GURATI ON. CONNECTED_FACE_SET' I N TYPEOF (item) |
NOT (SI ZEOF (QUERY (fcs <* cfs\connected face_set.cfs_faces |
NOT (Sl ZEOF (QUERY (bnds <* fcs. bounds |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. POLY_LCOCF'
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I N TYPECF (bnds. bound))))
=0))) = 0))) = 0; _ _
VWR4: SI ZECF ( QUERY (cfs <* QUERY (item<* SELF.itens |
' PLANT_SPATI AL_CONFI GURATI ON. CONNECTED_FACE_SET' I N TYPEOF (item) |
NOT (SIZEOF (QUERY (fcs <* cfs\connected face set.cfs_faces |
NOT (Sl ZEOF (QUERY (bnds <* fcs. bounds |
NOT

(SI ZEOF (bnds. bound\ pol y_I oop. pol ygon) = 3)))

=0)) =0)) =0 _ _
WR5: SI ZEOF ( QUERY (gcs <* QUERY (item<* SELF.itens |
" PLANT_SPATI AL_ CONFI GURATI ON. GEOVETRI C_CURVE_SET'

) |
NOT (Sl ZEOF (QJERY (el <* gcs\geonetric_set.elenents |
NOT (SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. CARTESI AN_POI NT' ,
PLANT SPATI AL_CONFI GURATI ON. POLYLI NE'] * TYPEOF (el))
=1)) =0)) =0;
W\RG: SI ZEOF (QJERY (gcs <* QUERY (item <* SELF.itens |
" PLANT_SPATI AL_CONFI GURATI ON. GEOVETRI C_CURVE_SET'
IN TYPECF (item)) |
NOT (SI ZEOF (QUERY (el <* gcs\geonetric_set.elenents |
" PLANT_SPATI AL_CONFI GURATI ON. CARTESI AN_PO NT" I N TYPECF (el)))
>= 1)) =0,
WR7: SI ZEOF (QUERY (gcs <* QUERY (item <* SELF.itens |
" PLANT_SPATI AL_CONFI GURATI ON. GEOVETRI C_CURVE_SET'
IN TYPECF (item)) |
NOT (SI ZEOF (QUERY (pline <* QUERY (el <*
gcs\ geonetric_set.elenents |
PLANT_SPATI AL_CONFI GURATI ON. POLYLI NE' | N TYPECF (e
NOT (SI ZEOF (QUERY (pline_pt <* pline\polyline. p0| n
NOT (pline_pt IN gcs\geonetric_set.elenments))) = 0)
END_ENTI TY;

(*

Formal propositions:

) |

)
) =0))) =0

[
t
)

WRL1: A site_representation shall be used to represent a site.

WR2: A site_representation shall have in its set of items exactly one connected_face_set or
geometric_curve_set.

WR3: If the representation_item is a connected_face_set, it shall contain faces that are bounded by
poly_loops.

WR4: If the representation_item is a connected_face_set, all of its face instances shall be bounded by
poly_loops with topology defined by three cartesian_points.

WR5: If the representation_item is a geometric_curve_set, its elements set shall consist of
cartesian_point or polyline.

WRG: If the representation_item is a geometric_curve_set, its elements shall consist of at least one
cartesian_point.

WRY7: If the representation_item is a geometric_curve_set, its elements that are of type polyline shall
reference only points that are in the elements set.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the site_representation entity:

« subtype_mandatory_shape_representation (see 5.2.4.18)
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5.2.3.1.100 sited plant

A sited_plant is a type of property_definition that specifies a plant that is located on a site. The
location need not be specified.

EXPRESS specification:

*

ENTI TY sited_pl ant

SUBTYPE OF (property definition);
UNI QUE

URL: SELF\property definition.definition;
VHERE

WR1: ‘ PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TION' | N TYPEOF

( SELF. definition);

WR2: SELF.definition.frane_of reference.nane = ‘physical occurrence’;

END_ENTI TY;

(*

Formal propositions:

URL1: Each sited_plant shall be related to zero or one characterized_definition.
WRL1: Asited_plant shall be the property of a product_definition.

WR2: Asited_plant shall be the property of a product_definition that is a physical occurrence.

5.2.3.1.101 spacer_fitting_class

A spacer_fitting_class is a type of group that classifies the items that are assigned to it as spacer
fittings.

EXPRESS specification:

*

ENTI TY spacer _fitting_class
SUBTYPE OF (group);
VWHERE
WR1: SIZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SI ZEOF (QUERY (it <* aca.items |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COVPONENT _DEFI NI TION' I N
TYPECE (it)))) =0))) = 0;
WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.itens |
" PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION' IN
TYPECF (it))
NOT (SI ZEOF (QUERY (acal <* USEDI N (pcd. formation. of _product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS' ) |
class_in_tree (acal. assigned _cl ass, 'spacer')))
= 1)) =0)) =0;
END_ENTI TY;

(*
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Formal propositions:

WRL1: A spacer_fitting_class shall classify items of type piping_component_definition.

WR2: A spacer_fitting_class shall classify items of type piping_component_definition that are a
definition of a product that is categorized as a ‘spacer’.

5.2.3.1.102 specialty_item_class

A specialty_item_class is a type of group that classifies the items are assigned to it as specialty items.
The name of the specialty_item_class may further classify the assigned items.

EXPRESS specification:

*

ENTI TY specialty_itemcl ass
SUBTYPE OF (group);
END_ENTI TY;

(*
5.2.3.1.103 stream_design_case

A stream_design_case is a type of property_definition and characterized_object that identifies the
characteristics of a gas, liquid, vapour, or particulate stream.

EXPRESS specification:

*
)
ENTI TY stream desi gn_case
SUBTYPE OF (property_definition, characterized_object);
\HERE
WR1: SI ZECF (QUERY (pd <* USEDI N ( SELF, ' PLANT_SPATI AL_CONFI GURATI ON." +
' PROPERTY_DEFI NI TI ON. DEFI NI TION' ) |
" PLANT_SPATI AL_CONFI GURATI ON. STREAM PHASE' | N
TYPEOF (pd))) >= 1;
WR2: SI ZECF (QUERY (pdr <* USEDI N (SELF, 'PLANT_SPATI AL_CONFI GURATI ON."' +
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFI NI TI ON')
pdr.used_representation.name = 'stream flow characteristics')) = 1;
WR3: S| ZEOF (QUERY (sfc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation.nanme = 'stream flow charact er| stics') |
NOT (Sl ZEOF (sfc.used_representation.itens) >= 2))) = 0;
WR4: SI ZECF (QUERY (sfc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation.name = 'streamflow characteristics') |
NOT ({1 <= SIZECOF (QUERY (it <* sfc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOF (it)) AND
(|t name IN['flowrate', "minimumflowrate',
maxi mum flow rate']))) <= 2}))) = 0;
WR5: Sl ZEOF (QUERY (sfc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation.nane = 'stream fl ow characteristics') |
NOT (SI ZEOF (QUERY (it <* sfc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM I N
TYPEOF (|t)) AND
(it.name = "flowrate'))) <= 1))) = 0;
WR6: SI ZEOF (QUERY (sfc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
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pdr.used_representation.nane = 'stream fl ow characteristics') |
NOT (SI ZEOF (QUERY (it <* sfc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM I N
TYPEOF (|t)) AND
(it.name = "mnimumflowrate'))) <= 1))) = 0;
SI ZEOF (QUERY (sfc <* QUERY (pdr <* USEDI N (SELF
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation.name = 'streamflow characteristics') |
NOT (Sl ZEOF (QUERY (it <* sfc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM I N
TYPEOF (|t)) AND
(it.name = "maximumflow rate'))) <= 1))) = 0;
S| ZEOF (QJERY (sfc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation.nane = 'stream fl ow characteristics') |
NOT ({1 <= SIZEOF (QUERY (it <* sfc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM I N
TYPEOF (it)) AND
(it.name IN['pressure', 'nminimm pressure',
"maxi mum pressure']))) <= 2}))) = 0;
S| ZECF (QUERY (sfc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINI TION' ) |
pdr.used_representation.name = 'streamflow characteristics') |
NOT (SI ZEOF (QUERY (it <* sfc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOF (|t)) AND
(it.name = "pressure'))) <=1))) = 0;
S| ZECF (QUERY (sfc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation.name = 'streamflow characteristics') |
NOT (SI ZEOF (QUERY (it <* sfc.used _representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOF (it)) AND
(it.name = "mninmum pressure'))) <= 1))) = 0;
SI ZECF (QUERY (sfc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI O\I_REPRESENTATI ON. DEFI NI TI ON')
pdr.used representation.nane = 'stream fl ow characteristics') |
NOT (SI ZEOF (QUERY (it <* sfc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOF (|t)) AND
(it.name = 'maxi num pressure'))) <= 1))) = 0;
SI ZECF (QUERY (sfc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINI TION ) |
pdr.used_representation.name = 'streamflow characteristics') |
NOT (SIZEOF (QUERY (it <* sfc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. DESCRI PTI VE_REPRESENTATI ON_I TEM I N
TYPEOF (|t)) AND
(it.name = "streamdata reference'))) <=1))) = 0;
(NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,

PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated_property _definition.nane =
"service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')
NOT (SI ZEOF (QUERY (pdr <* USEDIN (sc.rel ated_property_definition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
‘service operating characteristics')) =1))) = 0);
(NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
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" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')) >= 1)) OR
(SI ZEOF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. *  +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated _property_ defl nition.nane =
"service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel at ed_property_defi nition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr used_representation. name =
service operating characteristics') |
NOT (Sl ZEOF (soc.used representation.itens) >= 3))) = 0))) = 0);
WR15: (NOT (S| ZEOF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. "+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG _PROPERTY_DEFI NI TION ) |
pdr.rel ated_property defl nition. nane =
"service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON' ) |
pdr.rel ated_property_definition.nanme = 'service characteristics') |
NOT (SI ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel ated_property_definition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
‘service operating characteristics') |
{1 <= SI ZEOF (QJERY (it <* soc.used representation.itens |
(SI ZEOF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' THERVMODYNAM C_TEMPERATURE_MEASURE W TH UNIT']) = 2) AND
(it.name IN['tenperature', 'mnimmtenperature',
"maxi mum tenperature']))) <= 2})) = 1))) = 0);
WR16: (NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. "+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated_property defl nition.nane =
"service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON' ) |
pdr.rel ated_property_definition.nanme = 'service characteristics') |
NOT (SI ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel at ed_property_defi nition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
‘service operating characteristics') |
SI ZEOF (QUERY (it <* soc.used representation.itens |
(SI ZEOF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' THERVODYNAM C_TEMPERATURE_MEASURE W TH UNIT']) = 2) AND
(it.name = "tenperature'))) <= 1)) =1))) = 0);
WR17: (NOT (SI ZECOF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')) >= 1)) OR
(SI ZEOF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. *  +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON ) |
pdr.rel ated_property definition.nane = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel ated property_definition,
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" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
"service operating characteristics') |
SI ZEOF (QUERY (it <* soc.used_representation.itens |
(SIZECF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. '+
' THERI\/[DYNAM C TEMPERATURE_MEASURE WTH UNIT']) = 2) AND
(it.name = 'mininumtenperature'))) <= 1)) = 1))) = 0);
(NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated_property defl nition.nane =
"service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated_property_definition.nanme = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel ated_property_definition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' ) |
pdr.used_representation. nane =
‘service operating characteristics') |
SI ZEOF (QUERY (it <* soc.used representation.itens |
(SI ZEOF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' THERMODYNAM C_TEMPERATURE_MEASURE W TH UNIT']) = 2) AND
(it.name = 'maxi mumtenperature'))) <= 1)) =1))) = 0);
(NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')) >= 1)) OR
(SI ZEOF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON ) |
pdr.rel ated_property definition.nanme = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel ated property_definition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' ) |
pdr.used_representation. nane =
"service operating characteristics') |
{1 <= SIZECF (QUERY (it <* soc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (it)) AND
(it.name IN['pressure', 'nnimm pressure',
"maxi mum pressure']))) <= 2})) =1))) = 0);
(NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')) >= 1)) OR
(SI ZEOF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON ) |
pdr.rel ated_property definition.nane = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel ated property _definition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' ) |
pdr. used_representation. nane =
"service operating characteristics') |
SIZEOF (QUERY (it <* soc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (|t)) AND
(it.name = "pressure'))) <=1)) =1))) = 0);

© ISO 2001 - All rights reserved

985



ISO/CD 10303-227

WR21: (NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated_property defl nition.nane =
"service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON' ) |
pdr.rel ated_property_definition.nanme = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel at ed_property_defi nition,
" PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr used_representation. name =
service operati ng characteristics') |
SI ZEOF (QUERY (it <* soc.used representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM I N
TYPEOF (|t)) AND
(it.name = "mnimum pressure'))) <= 1)) =1))) = 0);
WR22: (NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. "+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')) >= 1)) OR
(SI ZEOF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. *  +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON ) |
pdr.rel ated_property definition.nane = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel ated property_definition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
"service operating characteristics') |
SI ZEOF (QUERY (it <* soc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPEOF (|t)) AND
(it.name = "maxi mum pressure'))) <= 1)) =1))) = 0);
WR23: (NOT (SI ZEOF (QUERY (pdr <* USEDI N (SELF
PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated_property defl nition.nane =
"service characteristics')) >= 1)) OR
(Sl ZECF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON' ) |
pdr.rel ated_property_definition.nane = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel at ed_property_defi nition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
‘service operating characteristics') |
{1 <= SIZECF (QUERY (it <* soc.used representation.itens |
(SIZE(J: (TYPECF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. TIME_MEASURE WTH UNIT']) = 2) AND
(it.name IN ['duration' mnlrrumduratlon
"maxi mum duration']))) <= 2})) =1))) = 0);
WR24: (NOT (SI ZEOF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')) >= 1)) OR
(SI ZEOF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. *  +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON ) |
pdr.rel ated_property definition.nane = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel ated property_definition,
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" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
"service operating characteristics') |
SI ZEOF (QUERY (it <* soc.used_representation.itens |
(SIZECF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE _REPRESENTATI ON ITEM
PLANT _ SPATI AL_CONFI GURATI ON. TI ME_MEASURE W TH_UNI T' ]) 2) AND
(it.name = "duration'))) <= 1)) = 1))) = 0);
WR25: (NOT (SI ZEOF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')) >= 1)) OR
(SI ZEOF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON ) |
pdr.rel ated_property definition.nane = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel ated property _definition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' ) |
pdr.used_representation. nane =
"service operating characteristics') |
SI ZEOF (QUERY (it <* soc.used_representation.itens |
(Sl ZEOF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_ SPATI AL_CONFI GURATI ON. TI ME_MEASURE WTH UNIT']) = 2) AND
(it.name = "mninumduration'))) <= 1)) = 1))) = 0);
WR26: (NOT (SI ZECOF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')) >= 1)) OR
(SI ZEOF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON ) |
pdr.rel ated_property definition.nane = 'service characteristics') |
NOT (Sl ZEOF (QUERY (soc <* QUERY (pdr <*
USEDI N (sc.rel ated property_definition,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane =
"service operating characteristics') |
SI ZEOF (QUERY (it <* soc.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON ITEM
" PLANT_ SPATI AL_CONFI GURATI ON. TI ME_MEASURE W TH_UNI T' ]) 2) AND
(it.name = 'maxi numduration'))) <= 1)) = 1))) = 0);
WR27: (NOT (Sl ZECF (QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TION' ) |
pdr.rel ated _property_definition.nane =
"service characteristics')) >= 1)) OR
(SI ZEOF (QUERY (sc <* QUERY (pdr <* USEDI N ( SELF,
PLANT_SPATI AL_CONFI GURATI ON. ' +
' PROPERTY_DEFI NI TI ON_RELATI ONSHI P. RELATI NG_PROPERTY_DEFI NI TI ON ) |
pdr.rel ated_property definition.nane = 'service characteristics') |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. PLANT | TEM CONNECTOR I N
TYPEOF (sc.related property definition.definition)))) = 0);
END_ENTI TY;

(*

Formal propositions:

WRL1: A stream_design_case shall have at least one stream_phase.

WR2: A stream_design_case shall have exactly one representation with the name of ‘stream flow
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characteristics’.

WR3: The representation of the stream_design_case with the name of ‘stream flow characteristics’ shall
have at least two representation_items.

WR4: The representation of the stream_design_case with the name of ‘stream flow characteristics’ shall
have between one and two representation_items that are of type measure_representation_item with a
name of ‘flow rate’, ‘maximum flow rate’, or ‘minimum flow rate’.

WR5: The representation of the stream_design_case with the name of ‘stream flow characteristics’ shall
have at most one representation_item that is of type measure_representation_item with a name of
“flow rate’.

WRG6: The representation of the stream_design_case with the name of ‘stream flow characteristics’ shall
have at most one representation_item that is of type measure_representation_item with a name of
‘minimum flow rate’.

WRT7: The representation of the stream_design_case with the name of ‘stream flow characteristics’ shall
have at most one representation_item that is of type measure_representation_item with a name of
‘maximum flow rate’.

WRS8: The representation of the stream_design_case with the name of ‘stream flow characteristics’ shall
have between one and two representation_items that are of type measure_representation_item with a
name of ‘pressure’, ‘maximum pressure’, or ‘minimum pressure’.

WR9: The representation of the stream_design_case with the name of “stream flow characteristics’ shall
have at most one representation_item that is of type measure_representation_item with a name of
‘pressure’.

WR10: The representation of the stream_design_case with the name of ‘stream flow characteristics’ shall
have at most one representation_item that is of type measure_representation_item with a name of
‘minimum pressure’.

WR11: The representation of the stream_design_case with the name of ‘stream flow characteristics’ shall
have at most one representation_item that is of type measure_representation_item with a name of
‘maximum pressure’.

WR12: The representation of the stream_design_case with the name of ‘stream flow characteristics’ shall
have at most one representation_item that is of type descriptive_representation_item with a name of
‘stream reference data’.

WR13: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the property_definition that is related with a name of “service characteristics’ shall have
exactly one representation with the name of ‘stream operating characteristics’.

WR14: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have at least three representation_items.

WR15: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of “stream operating characteristics’ of that property_-
definition shall have one or two representation_items of type measure_representation_item and
thermodynamic_temperature_measure_with_unit with a name of ‘temperature’, ‘“minimum
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temperature’, or ‘maximum temperature’.

WR16: If the stream_design_case relates to a property_definition with a name of *services
characteristics’, the representation with the name of “stream operating characteristics’ of that property_-
definition shall have at most one representation_item of type measure_representation_item and
thermodynamic_temperature_measure_with_unit with a name of ‘temperature’.

WR17: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have at most one representation_item of type measure_representation_item and
thermodynamic_temperature_measure_with_unit with a name of *‘minimum temperature’.

WR18: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have at most one representation_item of type measure_representation_item and
thermodynamic_temperature_measure_with_unit with a name of ‘maximum temperature’.

WR19: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have one or two representation_items of type measure_representation_item with a
name of ‘pressure’, “minimum pressure’, or ‘maximum pressure’.

WR20: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have at most one representation_item of type measure_representation_item with a
name of ‘pressure’.

WR21: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have at most one representation_item of type measure_representation_item with a
name of ‘minimum pressure’.

WR22: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have at most one representation_item of type measure_representation_item with a
name of ‘maximum pressure’.

WR23: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have one or two representation_items of type measure_representation_item and
time_measure_with_unit with a name of “duration’, ‘minimum duration’, or ‘“maximum duration’.

WR24: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have at most one representation_item of type measure_representation_item and
time_measure_with_unit with a name of “duration’.

WR25: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that property_-
definition shall have at most one representation_item of type measure_representation_item and
time_measure_with_unit with a name of ‘minimum duration’.

WR26: If the stream_design_case relates to a property_definition with a name of *service
characteristics’, the representation with the name of ‘stream operating characteristics’ of that
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property_definition shall have at most one representation_item of type measure_representation_item
and time_measure_with_unit with a name of ‘maximum duration’.

WR27: If the stream_design_case relates to a property_definition with a name of ‘service
characteristics’, that property_definition shall be a property of a plant_item_connector.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the stream_design_case entity:

« subtype_exclusive_characterized_object (see 5.2.4.15)

5.2.3.1.104 stream_phase

A stream_phase is a type of property_definition that identifies the characteristics of a gas, liquid,
vapour, or particulate phase.

EXPRESS specification:

*

ENTI TY stream phase
SUBTYPE OF (property definition);
VHERE

WR1: ' PLANT_SPATI AL_CONFI GURATI ON. STREAM DESI GN_CASE' | N
TYPEOF ( SELF. DEFI NI TION);

WR2: S| ZEOF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. " +
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation.name = 'stream phase characteristics')) = 1;

WR3: Sl ZEOF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CO\IFI GURATI ON. '+
' PROPERTY_DEFI NI Tl O\I_REPRESENTATI ON.DEFINITION ) |
pdr.used_representation. nane = 'stream phase characteristics') |
NOT (Sl ZEOF (spc.used_representation.itens) >= 5))) = 0;

WR4: SI ZECF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representati on.nane = 'stream phase characteristics') |
NOT (SI ZEOF (QUERY (it <* spc.used _representation.itens |
(SI ZEOF (TYPEOF (it) *
[ " PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT _ SPATI AL_CONFI GURATI ON. RATI O MEASURE_W TH UNI T]) =2) AND
(it.name = 'constituent nole fraction'))) = 1))) = 0;

WR5: S| ZEOF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation.name = 'stream phase characteristics') |
NOT (SI ZEOF (QUERY (it <* spc.used_representation.itens |
(' PLANT_SPATI AL_CONFI GURATI ON. DESCRI PTI VE_REPRESENTATI ON_I TEM I N
TYPECF (|t)) AND
(it.name = 'constituents'))) = 1))) = 0;

WR6: S| ZEOF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation. name = 'stream phase characteristics') |
NOT (SI ZEOF (QUERY (it <* spc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (it)) AND
(it.name = 'phase density'))) =1))) = 0;

WR7: Sl ZEOF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TI ON' ) |
pdr.used_representation.nane = 'stream phase characteristics') |
NOT (SI ZEOF (QUERY (it <* spc.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
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[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE _REPRESENTATI ON ITEM
PLANT _ SPATI AL_CONFI GURATI ON. RATI O_ I\/EASURE WTH UNIT ]) 2) AND
(it.name = 'phase fraction'))) = 1))) 0;
SI ZEOF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON. DEFINITION ) |
pdr.used_representation.name = 'stream phase characteristics') |
NOT ({1 <= S| ZECF (QJERY (it <* spc.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" THERMODYNAM C_TEI\/PERATURE_I\/EASURE_W TH UNIT']) = 2) AND
(it nane IN [’ terrperature , ' moni rrumterrperature‘ ,
maxi mum tenperature']))) <= 2}))) = 0;
SI ZECOF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. nane = 'stream phase characteristics') |
NOT ( Sl ZEOF (QJERY (it <* spc.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' THERI\/[DYNAM C_TEMPERATURE_NMEASURE WTH UNIT']) = 2) AND
(it.name = 'tenperature'))) <= 1)))
SI ZEOF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representation. name = 'stream phase characteristics') |
NOT (SI ZEOF (QUERY (it <* spc.used_representation.itens |
(SIZECF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
PLANT_SPATI AL_CONFI GURATI ON. '+
' THERMODYNAM C_TEMPERATURE_MEASURE WTH UNIT']) = 2) AND
(it.name = '"mnimumtenperature'))) <= 1))) = 0;
S| ZECF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation. name = 'stream phase characteristics') |
NOT ( Sl ZEOF (QJERY (it <* spc.used_representation.itens |
(SI ZEOF (TYPEOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM ,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" THERMODYNAM C_TEMPERATURE_MEASURE WTH UNIT']) = 2) AND
(it.name = 'maxi numtenperature'))) <= 1))) = 0;
SI ZECF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI Tl O\I_REPRESENTATI ON.DEFINITION ) |
pdr.used_representation. nane = 'stream phase characteristics') |
NOT (SI ZEOF (QUERY (it <* spc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (|t)) AND
(it.name = "specific gravity'))) <= 1))) = 0;
SI ZECF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_ REPRESENTATI ON.DEFINITION ) |
pdr.used_representati on nane = 'stream phase characteristics') |
NOT (SI ZEOF (QUERY (it <* spc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (|t)) AND
(it.name = "surface tension'))) <= 1))) = 0;
S| ZECF (QUERY (spc <* QUERY (pdr <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PROPERTY_DEFI NI TI ON_REPRESENTATI ON. DEFI NI TION' ) |
pdr.used_representation.name = 'stream phase characteristics') |
NOT (SI ZEOF (QUERY (it <* spc.used_representation.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_I TEM I N
TYPECF (it)) AND
(it.name = "viscosity'))) <= 1))) = 0;

END_ENTI TY;

(*
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Formal propositions:

WRL1: A stream_phase shall define a property of a stream_design_case.

WR2: A stream_phase shall have exactly one representation with the name of ‘stream phase
characteristics’.

WR3: The representation of the stream_phase with the name of ‘stream phase characteristics’ shall have
at least five representation_items.

WR4: The representation of the stream_phase with the name of “‘stream phase characteristics’ shall have
exactly one representation_item that is of type measure_representation_item and ratio_measure_-
with_unit with a name of ‘constituent mole fraction’.

WR5: The representation of the stream_phase with the name of ‘stream phase characteristics’ shall have
exactly one representation_item that is of type descriptive_representation_item with a name of
‘constituents’.

WRG6: The representation of the stream_phase with the name of ‘stream phase characteristics’ shall have
exactly one representation_item that is of type measure_representation_item with a name of ‘phase
density’.

WRT7: The representation of the stream_phase with the name of “‘stream phase characteristics’ shall have
exactly one representation_item that is of type measure_representation_item and ratio_measure_-
with_unit with a name of ‘phase fraction’.

WR8: The representation of the stream_phase with the name of “‘stream phase characteristics’ shall have
one or two representation_items of type measure_representation_item and thermodynamic_-
temperature_measure_with_unit with a name of ‘temperature’, ‘minimum temperature’, or ‘maximum
temperature’.

WRO: The representation of the stream_phase with the name of ‘stream phase characteristics’ shall have
at most one representation_item of type measure_representation_item and thermodynamic_-
temperature_measure_with_unit with a name of ‘temperature’.

WR10: The representation of the stream_phase with the name of ‘stream phase characteristics’ shall
have at most one representation_item of type measure_representation_item and thermodynamic_-
temperature_measure_with_unit with a name of ‘minimum temperature’.

WR11: The representation of the stream_phase with the name of ‘stream phase characteristics’ shall
have at most one representation_item of type measure_representation_item and thermodynamic_-
temperature_measure_with_unit with a name of ‘maximum temperature’.

WR12: The representation of the stream_phase with the name of ‘stream phase characteristics’ shall
have at most one representation_item that is of type measure_representation_item with a name of
‘specific gravity’.

WR13: The representation of the stream_phase with the name of ‘stream phase characteristics’ shall
have at most one representation_item that is of type measure_representation_item with a name of
‘surface tension’.

WR14: The representation of the stream_phase with the name of ‘stream phase characteristics’ shall
have at most one representation_item that is of type measure_representation_item with a name of
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‘viscosity’.

5.2.3.1.105 structural _load_connector_class

A structural_load_connector_class is a type of group that classifies the items that are assigned to it as
being structural load connectors. The name of the structural_connector_class further classifies the
assigned items.

EXPRESS specification:

*

ENTI TY structural | oad _connector_cl ass
SUBTYPE OF (group);
END_ENTI TY;

(*
5.2.3.1.106 structural_system

A structural_system is a type of product_definition that identifies a system or assembly of structural
components.

EXPRESS specification:

*

ENTI TY structural system
SUBTYPE OF (product_definition);
VWHERE
WR1l: SIZEOF (QUERY (pdr <* USEDI N (SELF, ' PLANT_SPATI AL_CONFI GURATI ON. " +
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P. RELATED PRODUCT_DEFI NI TI ON' ) |
(" PLANT_SPATI AL_CONFI GURATI ON. PLANT' | N TYPEOF
(pdr.relating product _definition.fornmation.of product)) AND
(pdr.relating_product_definition.frane_of_reference. nane =
"functional occurrence'))) = 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: The structural_system shall be related to exactly one product_definition that is the definition of
a plant and has a context of “functional occurrence’.

5.2.3.1.107 support_constraint_representation

A support_constraint_representation is a type of representation that identifies limitations on the
movement of a plant item.

EXPRESS specification:

*

ENTI TY support _constrai nt_representation
SUBTYPE OF (representation);
VWHERE
WR1l: SIZEOF (SELF.itens) >= 3;
WR2: SIZEOF (QUERY (it <* SELF.itens |
(" PLANT_SPATI AL_CONFI GURATI ON. MEASURE_REPRESENTATI ON_| TEM
IN TYPECF (it)) AND

(it.name IN['negative x', 'positive x', 'negative y',
"positive y', 'negative z', 'positive z',

'negative x rotation', 'positive x rotation',
'negative y rotation', 'positive y rotation',
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'negative z rotation', 'positive z rotation'] ))) = 1;
WR3: SIZECF (QUERY (it <* SELF.itemns |
" PLANT_SPATI AL OO\IFI GURATI ON. RATI O MEASURE_W TH_UNI T'
IN TYPEOF (it))) = 1;
WR4: SI ZECF (QUERY (it <* SELF.itemns |
" PLANT_SPATI AL_CONFI GURATI ON. DESCRI PTI VE_REPRESENTATI ON_I TEM
IN TYPECF (it))) = 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: The support_constraint_representation shall contain at least three items.

WR2: The support_constraint_representation shall contain measure_representation_items that have
a name of ‘negative x’, ‘positive X’, ‘negative y’, ‘positive y’, ‘negative z’, ‘positive z’, ‘negative x
rotation’, ‘positive x rotation’, ‘negative y rotation’, ‘positive y rotation’, ‘negative z rotation’, or
‘positive z rotation’.

WR3: The support_constraint_representation shall contain exactly one ratio_measure_with_unit.

WR4: The support_constraint_representation shall contain exactly one descriptive_representation_-
item.

5.2.3.1.108 swage_fitting_class
A swage_fitting_class is a type of group that classifies the items that are assigned to it as swage fittings.

EXPRESS specification:

*

ENTI TY swage_fitting cl ass
SUBTYPE OF (group);
VHERE
WR1: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
" ASSI GNED_CLASS') |
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNMENT' | N
TYPECF (ca))
NOT (SIZE(]: (QUERY (it <* aca.itens |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION I N
TYPECF (it)))) = 0))) = 0;
WR2: SI ZECF (QUERY (aca <* QJERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNVENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNMENT' | N
TYPECF (ca))
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.items |
" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COMPONENT_DEFI NI TION I N
TYPEOF (it)) |
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS') |
class_in_tree (aca. assigned_cl ass, 'swage')))
=1))) =0))) =0
END_ENTI TY;
( *

Formal propositions:

WRL1: A swage_fitting_class shall classify items of type piping_component_definition.
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WR2: A swage_fitting_class shall classify items of type piping_component_definition that are a
definition of a product that is categorized as a ‘swage’.

5.2.3.1.109 system_ class

A system_class is a type of group that classifies items that are assigned to it as systems. The name of the
system_class may further classify the assigned item.

EXPRESS specification:

*

ENTI TY system cl ass
SUBTYPE OF (group);
VHERE
WR1: SI ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
" ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNMENT' | N
TYPECF (ca)) |
NOT (SIZEOF (QUERY (it <* aca.itens |
NOT (SI ZEOF (TYPECOF (it) *
[ PLANT_SPATI AL_CONFI GURATI ON. CABLEWAY_SYSTEM ,
PLANT_SPATI AL_CONFI GURATI ON. DUCTI NG_SYSTEM ,
" PLANT_SPATI AL_CONFI GURATI ON. ELECTRI CAL_SYSTEM ,
" PLANT_SPATI AL_CONFI GURATI ON. | NSTRUVENTATI ON_AND_CONTROL_SYSTEM ,
" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_SYSTEM ,
" PLANT_SPATI AL_CONFI GURATI ON. STRUCTURAL _ SYSTEM 1) = 1)
)) =0))) =0;
END_ENTI TY;
( *

Formal propositions:

WRL1: A system_class shall classify items of type cableway_system, ducting_system, electrical_-
system, instrumentation_and_control_system, piping_system, and structural_system.

5.2.3.1.110 system_space

A system_space is a type of product_definition_shape that identifies the shape of the space allocated for
an electrical_system, ducting_system, instrumentation_and_control_system, piping_system, or
structural_system.

EXPRESS specification:

*

ENTI TY system space
SUBTYPE OF (product_definition_shape);
VHERE
WR1l: S| ZEOF (TYPEOF ( SELF.definition) *
[ PLANT_SPATI AL_CONFI GURATI ON. ELECTRI CAL_SYSTEM ,
PLANT_SPATI AL_CONFI GURATI ON. DUCTI NG_SYSTEM ,
' PLANT_SPATI AL_CONFI GURATI ON. '+
' | NSTRUVENTATI ON_AND_CONTROL_SYSTEM ,
" PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_SYSTEM ,
" PLANT_SPATI AL_CONFI GURATI ON. STRUCTURAL_SYSTEM 1) = 1;
END_ENTI TY;

(*

Formal propositions:

WRL1: A system_space shall define the shape of the space allocation for an electrical_system, ducting_-
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system, instrumentation_and_control_system, piping_system, or structural_system.

5.2.3.1.111 valve_class

A valve_class is a type of group that classifies the items are assigned to it as valves. The name of the
valve_class may further classify the assigned items.

EXPRESS specification:

*

ENTI TY val ve_cl ass
SUBTYPE OF (group);
VHERE
WR1: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
" ASSI GNED_CLASS') |
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (SIZEOF (QUERY (it <* aca.itemns |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. Pl PI NG_COVPONENT_DEFI NI TION I N
TYPECE (it)))) =0))) = 0;
WR2: S| ZEOF (QUERY (aca <* QUERY (ca <* USEDI N ( SELF,
" PLANT_SPATI AL_CONFI GURATI ON. CLASSI FI CATI ON_ASSI GNMVENT. ' +
' ASSI GNED_CLASS' )
" PLANT_SPATI AL_CONFI GURATI ON. APPLI ED_CLASSI FI CATI ON_ASSI GNVENT' | N
TYPEOF (ca))
NOT (Sl ZEOF (QUERY (pcd <* QUERY (it <* aca.items |
' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COMPONENT_DEFI NI TION I N
TYPEOF (it)) |
NOT (Sl ZEOF (QUERY (acal <* USEDI N (pcd. formation. of product,
" PLANT_SPATI AL_CONFI GURATI ON. '+
" APPLI ED_CLASSI FI CATI ON_ASSI GNMENT. | TEMS') |
class_in_tree (acal. assigned_class, 'valve')))
=1)) =0))) =0
END_ENTI TY;

(*

Formal propositions:

WRL1: Avalve_class shall classify items of type piping_component_definition.

WR2: A valve_class shall classify items of type piping_component_definition that are a definition of a
product that is categorized as a ‘valve’.

5.2.3.2  Plant spatial configuration imported entity modifications

52321 action_request_status

The base definition of the action_request_status entity is given in ISO 10303-41. The following
modifications apply to this part of 1ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the action_request_status entity:

« change_life_cycle_stage_usage requires_stage (see 5.2.4.8).
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52322 application_context

The base definition of the application_context entity is given in ISO 10303-41. The following
modifications apply to this part of 1ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the application_context entity:
« application_context_requires_ap_definition (see 5.2.4.1);

« dependent_instantiable_application_context (see 5.2.4.9).

5.23.2.3 application_protocol_definition

The base definition of the application_protocol_definition entity is given in 1ISO 10303-41. The
following modifications apply to this part of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the application_protocol_-
definition entity:

o application_context_requires_ap_definition (see 5.2.4.1).

52324 approval

The base definition of the approval entity is given in ISO 10303-41. The following modifications apply
to this part of 1ISO 10303.

Associated global rules:

The following global rules defined in this part of 1ISO 10303 apply to the approval entity:
« approval_requires_approval_date_time (see 5.2.4.2);

« approval_requires_approval_person_organization (see 5.2.4.3).

5.23.25 approval_date_time

The base definition of the approval_date_time entity is given in ISO 10303-41. The following
modifications apply to this part of 1ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the approval_date_time entity:

« approval_requires_approval_date_time (see 5.2.4.2).

5.2.3.2.6 approval_person_organization

The base definition of the approval_person_organization entity is given in ISO 10303-41. The
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following modifications apply to this part of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the approval_person_-
organization entity:

« approval_requires_approval_person_organization (see 5.2.4.3).

52327 description_attribute

The base definition of the description_attribute entity is given in 1ISO 10303-41. The following
modifications apply to this part of 1ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the description_attribute entity:

« version2_p4l uninstantiable basic_attributes (see 5.2.4.21).

5.2.3.2.8 externally_defined_item

The base definition of the externally_defined_item entity is given in 1ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the externally_defined_item
entity:

« subtype_mandatory_externally_defined_item (see 5.2.4.16).

52329 id_attribute

The base definition of the description_attribute entity is given in 1ISO 10303-41. The following
modifications apply to this part of 1ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the id_attribute entity:

« version2_p4l uninstantiable basic_attributes (see 5.2.4.21).

5.2.3.2.10 name_attribute

The base definition of the name_attribute entity is given in ISO 10303-41. The following modifications
apply to this part of 1ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the description_attribute entity:
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o version2_p4l_uninstantiable_basic_attributes (see 5.2.4.21).

523211 pre_defined_item

The base definition of the pre_defined_item entity is given in ISO 10303-41. The following
modifications apply to this part of 1ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the pre_defined_item entity:

o subtype _mandatory_defined_item (see 5.2.4.17).

5.23.2.12 product_context

The base definition of the product_context entity is given in ISO 10303-41. The following modifications
apply to this part of 1ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the product_context entity:
« dependent_instantiable_product_context (see 5.2.4.10);

« product_context_discipline_type_constraint (see 5.2.4.12).

523.2.13 product_definition

The base definition of the product_definition entity is given in ISO 10303-41. The following
modifications apply to this part of 1ISO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the product_definition entity:

o product_definition_usage_constraint (see 5.2.4.14).

5.23.2.14 product_definition_context

The base definition of the product_definition_context entity is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the product_definition_context
entity:

« dependent_instantiable_product_definition_context (see 5.2.4.11);

o product_definition_context_name_constraint (see 5.2.4.13).
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5.2.3.2.15 role_association

The base definition of the role_association entity is given in 1ISO 10303-41. The following modifications
apply to this part of 1SO 10303.

Associated global rule:

The following global rule defined in this part of ISO 10303 applies to the role_association entity:

o version2_p4l object role_selection (see 5.2.4.20).

5.2.3.2.16 versioned_action_request

The base definition of the versioned_action_request entity is given in 1ISO 10303-41. The following
modifications apply to this part of ISO 10303.

Associated global rules:

The following global rules defined in this part of ISO 10303 apply to the versioned_action_request
entity:

« change_life_cycle_stage_usage_requires_approval (see 5.2.4.7);

« change_life_cycle_stage_usage_requires_stage (see 5.2.4.8);
5.2.4 Plant spatial configuration rule definitions

5.24.1  application_context_requires_ap_definition

The application_context_requires_ap_definition rule specifies that each instance of application_-
context shall be referenced by exactly one application_protocol_definition that specifies this part of
ISO 10303.

EXPRESS specification:

*

RULE application_context _requires_ap_definition FOR
(application_context, application_protocol _definition);
WHERE
WR1l: SIZEOF (QUERY (ac <* application_context |
NOT (Sl ZEOF (QUERY (apd <* application_protocol _definition |
(ac :=: apd.application)
AND
(apd. application_interpreted_nodel schema_nane =
"plant _spatial _configuration'))) =1))) = 0;
END_RULE;
(*

Argument definitions:

application_context: the set of all instances of the application_context entity data type.

application_protocol_definition: the set of all instances of the application_protocol_definition entity
data type.
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Formal propositions:

WRL1: For each instance of application_context, there shall be exactly one instance of application_-
protocol_definition that references the instance of application_context as its application with a value
of ‘plant_spatial_configuration’ as its application_interpreted_model_schema_name.

5.2.4.2  approval_requires_approval_date time
Every approval shall have exactly one approval_date_time.

EXPRESS specification:

*

RULE approval _requires_approval _date_tine FOR
(approval date_tine,
approval);
V\HERE
WR1: SI ZEOF (QUERY (app <* approval |
NOT (Sl ZEOF (QUERY (adt <* approval date tine |
(app :=: adt.dated_approval))) =1))) = 0;
END_RULE;
(*

Formal propositions:

WRL1: For each approval there shall be exactly one approval_date_time that has the approval as its
dated_approval.

5.2.4.3  approval_requires_approval_person_organization
Every approval shall have exactly one approval_person_organization.

EXPRESS specification:

*

RULE approval _requires_approval _person_organi zati on FOR
(approval _person_organi zati on,
approval);
\HERE
WR1: SI ZEOF (QUERY (app <* approval |
NOT (Sl ZEOF (QUERY (apo <* approval person_organi zation |
(app :=: apo.authorized_approval))) =1))) = 0;
END_RULE;
(*

Formal propositions:

WRL1: For each approval there shall be exactly one approval_person_organization that has the
approval as its authorized_approval.

5.2.4.4  change_action_requires_date
Every change_action shall have a date assigned to it.

EXPRESS specification:

*

RULE change_action_requires_date FOR
(change_acti on,
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appl i ed_dat e_assi gnment) ;
V\HERE
WR1: SIZEOF (QUERY (ca <* change_action |
NOT (Sl ZEOF ( QUERY (pscda <*
appl i ed_dat e_assi gnnent |
(ca IN pscda.itens))) =1))) = 0;
END_RULE;
(*

Formal propositions:

WRL1: For each change_action there shall be exactly one applied_date_assignment that contains the
change_action in its set of items.

5.24.5 change_item_requires_creation_date

Every item of a plant_spatial_configuration_change_assignment shall have a date assigned to it with
the role of “creation date’.

EXPRESS specification:

*

RULE change_itemrequires_creation_date FOR
(pl ant _spatial _configuration_change_assi gnnment,
appl i ed_dat e_assi gnment) ;
VHERE
WR1: SIZEOF (QUERY (pscca <*
pl ant _spatial _configurati on_change_assi gnnent |
NOT (SI ZEOF (QUERY (ch_it <* pscca.itemns |
NOT (Sl ZEOF ( QUERY (pscda <*
appl i ed_dat e_assi gnnent |
(NOT (ch_it IN pscda.itenms) OR
(pscda.role.nane = 'creation date')))) =1))) =0))) = 0;
END_RULE;

(*

Formal propositions:

WRL1: For each item of a plant_spatial_configuration_change_assignment there shall be exactly one
applied_date_assignment with a role of ‘creation date’ that assigns a date to the item.

5.2.4.6  change _item_requires_id

Every item of a plant_spatial_configuration_change_assignment shall have an identification assigned
to it.

EXPRESS specification:

*

RULE change itemrequires_id FOR
(pl ant _spatial _configuration_change_assi gnnment,
change item.id_assi gnment);
VHERE
WR1: SI ZEOF (QUERY (pscca <*
pl ant _spatial _configuration_change_assi gnment |
NOT (SI ZEOF (QUERY (ch_it <* pscca.items |
NOT (SI ZEOF (QUERY (ciia <* change item.id_assignment |
(ch_it INciia.itens))) = 1))) 0))) = 0;
END_RULE;

(*
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Formal propositions:

WRL1: For each item of a plant_spatial_configuration_change_assignment there shall be exactly one
change_item_id_assignment that assigns an identification to the item.

5.2.4.7  change_life_cycle stage usage requires_approval
Every versioned_action_request shall have an approval assigned to it.

EXPRESS specification:

*
RULE change_life_cycl e_stage usage_requires_approval FOR
(versioned_action_request,
appl i ed_approval _assi gnnment) ;
V\HERE
WR1: SIZECF (QUERY (vareq <* versioned_action_request |
NOT (Sl ZEOF (QUERY (pscaa <*
appl i ed_approval _assi gnnent |
vareq I N pscaa.itens)) = 1))) = 0;
END_RULE;
(*

Formal propositions:

WRL1: For each versioned_action_request there shall be exactly one applied_approval_assignment
that contains the versioned_action_request in its set of items.

5.2.4.8 change _life_cycle stage usage requires_stage
Every versioned_action_request shall have a status assigned to it.

EXPRESS specification:

*
RULE change_ life _cycle_stage usage requires_stage FOR
(versioned_action_request,
action_request_status);
VHERE
WR1: SIZEOF (QUERY (vareq <* versioned_action_request |
NOT (Sl ZEOF (QUERY (ars <* action_request_status |
vareq :=: ars.assigned request)) = 1))) = 0;
END_RULE;
(*

Formal propositions:

WRL1: For each versioned_action_request there shall be exactly one action_request_status that has the
versioned_action_request as its assigned_request.

5249  dependent_instantiable_application_context

The dependent_instantiable_application_context rule specifies that all instances of application_-
context are dependent on their usage to define another entity.

EXPRESS specification:

*
RULE dependent i nstanti abl e _application_context FOR (application_context);
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VHERE
WR1: SIZEOF (QUERY (ac <* application_context |
NOT (SIZEOF (USEDIN (ac, '')) >=1))) = 0;
END_RULE;
(*

Argument definition:

application_context: the set of all instances of the application_context entity data type.

Formal proposition:

WRL1: For each instance of application_context, there shall be a reference to the application_context
instance from an attribute of another entity.

5.2.4.10 dependent_instantiable_product_context

The dependent_instantiable_product_context rule specifies that all instances of product_context are
dependent on their usage to define another entity.

EXPRESS specification:

*

RULE dependent _i nstanti abl e_product _context FOR (product_context);
\HERE
WR1: SIZEOF (QUERY (pc <* product_context |
NOT (SI ZEOF (USEDIN (pc, '')) >=1))) = O;
END_RULE;
(*

Argument definition:

product_context: the set of all instances of the product_context entity data type.

Formal proposition:

WRL1: For each instance of product_context, there shall be a reference to the product_context instance
from an attribute of another entity.

5.24.11 dependent_instantiable_product_definition_context

The dependent_instantiable_product_definition_context rule specifies that all instances of product_-
definition_context are dependent on their usage to define another entity.

EXPRESS specification:

*

RULE dependent i nstanti abl e _product _definition_context FOR
(product __definition_context);
V\WHERE
WR1: SI ZEOF (QUERY (pdc <* product_definition_context |
NOT (SI ZEOF (USEDIN (pdc, '')) >=1))) = O;
END_RULE;
(*
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Argument definition:

product_definition_context: the set of all instances of the product_definition_context entity data type.

Formal proposition:

WRL1: For each instance of product_definition_context, there shall be a reference to the product_-
definition_context instance from an attribute of another entity.

5.2.4.12 product_context_discipline_type_constraint
Every product_context shall have a discipline_type of ‘process plant’.

EXPRESS specification:

*

RULE product _context _di scipline_type _constraint FOR
(product _context);
VHERE
WR1: SIZEOF (QUERY (pc <* product_context |
NOT (pc.discipline_type = 'process plant'))) = 0;
END_RULE;
(*

Formal propositions:

WRL1: For each product_context, the name shall be ‘process plant’.

5.2.4.13 product_definition_context_name_constraint

Every product_definition_context shall have a name of ‘functional definition’, ‘physical definition’,
“functional occurrence’, ‘physical occurrence’, ‘catalogue definition’, or ‘fabrication assembly’.

EXPRESS specification:

*

RULE product _definition_context_nane_constrai nt FOR
(product _definition_context);
VHERE
WR1: SIZEOF (QUERY (pdc <* product _definition_context |
NOT (pdc.nane I N

['functional definition', 'physical definition',
"functional occurrence', 'physical occurrence',
'catal ogue definition', 'fabrication assenbly']))) = O;
END_RULE;

(*

Formal propositions:

WRL1: For each product_definition_context, the name shall be ‘functional definition’, ‘physical
definition’, “functional occurrence’, ‘physical occurrence’, ‘catalogue definition’, or ‘fabrication
assembly’.

5.2.4.14 product_definition_usage_constraint

Every product_definition that identifies an item that may be used as a component of a plant shall have
restricted participation in relationships with other product_definitions.
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EXPRESS specification:

*

RULE product _definition_usage _constraint FOR (product_definition);
VHERE
WR1: SIZEOF (QUERY (pd <* product_defl nition |
((pd. frame_of reference.nane = ' physical occurrence') AND
(NOT (Sl ZECF (QUERY (pdr <* USEDI N ( pd,
PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI TI ON_RELATI ONSHI P. ' +
' RELATED PRODUCT_DEFI NI TION' ) |
SI ZEOF (TYPECF (pdr) *
[ PLANT_SPATI AL CO\IFI GURATI ON. PRODUCT_DEFI NI TI ON_USAGE' ,
PLANT_SPATI AL_CONFI GURATI ON. MAKE_FROM USAGE_OPTI ON'
PLANT SPATI AL_CONFI GURATI ON. ASSEVBLY_COMPONENT _ USAGE' 1)
= 1)) <=1))))) = 0;
END_RULE;

(*

Formal propositions:

WRL1: For each product_definition that has a product_definition_context where the name is “physical
occurrence’, the product_definition shall be the related product_definition in at most one product_-
definition_usage, make_from_usage_option, or assembly_component_usage.

5.2.4.15 subtype_exclusive_characterized_object

All instances of characterized_object shall be an instance of at most one of piping_component_class,
site, stream_design_case, or inspection_condition.

EXPRESS specification:

*

RULE subtype_excl usi ve_characterized_obj ect FOR
(characterized object);
VHERE
WR1: SI ZEOF ( QUERY (co <*characterized_obj ect
NOT (SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. PI PI NG_COVPONENT_CLASS' ,
" PLANT_SPATI AL_CONFI GURATI ON. SI TE'
" PLANT_SPATI AL_CONFI GURATI ON. STREAM_DESI GN_CASE' ]
* TYPEOF (co0)) <= 1))) = 0;
END_RULE;
(*

Formal propositions:

WRL1: Every instance of characterized_object shall also be an instance of at most one of piping_-
component_class, site, or stream_design_case.

5.2.4.16 subtype_mandatory_externally defined_item

All instances of externally_defined_item shall either be be instances of known_source or of
externally_defined_document.

EXPRESS specification:

*

RULE subtype_nandatory_external |y _defined_item FOR
(externally _defined_ iten);
\HERE
WR1: SI ZEOF ( QUERY (ed| <* externally_ defined_ item |
NOT (SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. CATALOGUE_CONNECTOR
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" PLANT_SPATI AL_CONFI GURATI ON. EXTERNALLY_DEFI NED_CLASS' ,

" PLANT_SPATI AL_CONFI GURATI ON. EXTERNALLY_DEFI NED_PLANT_ I TEM _DEFI NI TI ON

' PLANT_SPATI AL _CONFI GURATI ON. EXTERNAL L Y_DEFI NED_DOCUVENT ]
* TYPECE (edi)) = 1))) = O;

END_RULE:

(*

Formal propositions:

WRL1: Every instance of externally_defined_item shall also be an instance of one of catalogue_-

connector, externally_defined_classification, externally_defined_plant_item_definition, or
externally_defined_document.

5.2.4.17 subtype mandatory pre_defined_item
All instances of pre_defined_item shall be instances of known_source.

EXPRESS specification:

*

RULE subtype_nandatory pre_defined_item FOR
(pre_defined_item;
VWHERE
WR1: SIZEOF (QUERY (p
NOT (' PLANT_SP A
TYPEOF (pdi))))
END_RULE;

(*

Formal propositions:

di <* pre_defined_item |
I CONFI GURATI ON. KNOWN_SOURCE' I N

AL_
0;

WRL1: Every instance of pre_defined_item shall also be an instance of known_source.

5.2.4.18 subtype mandatory shape_representation

All instances of shape_representation shall be instances of exactly one of hybrid_shape_-
representation, plant_csg_shape_representation, shape_dimension_representation, site_-
representation, or plant_design_csg_primitive.

EXPRESS specification:

*

RULE subtype_nandat ory_shape_representati on FOR
(shape_representation);
VHERE
WR1: SI ZEOF ( QUERY (sr <* shape_representation |
NOT (SI ZEOF ([' PLANT_SPATI AL_CONFI GURATI ON. ' +
' PLANT_CSG_SHAPE_REPRESENTATI ON
" PLANT_SPATI AL_CONFI GURATI ON. HYBRI D _SHAPE REPRESENTATI ON
" PLANT_SPATI AL_CONFI GURATI ON. SHAPE_DI MENSI ON_REPRESENTATI ON
" PLANT_SPATI AL_CONFI GURATI ON. '+
' SI TE_REPRESENTATI ON
" PLANT_SPATI AL_ CONFI GURATI ON. PLANT_DESI GN_CSG PRI M TI VE' ]
* TYPECF (sr)) =1))) = 0;
END_RULE;
( *

Formal propositions:

WRL1: Every instance of shape_representation shall be an instance of exactly one of plant_csg_shape_-
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representation, hybrid_shape_representation, shape_dimension_representation, site_-
representation, or plant_design_csg_primitive.

5.2.4.19 value_for_application_context
The application attribute of application_context shall have a value of ‘plant spatial configuration’.

EXPRESS specification:

*

RULE val ue_for_application_context FOR
(application_context);
VHERE
WR1: SIZEOF (QUERY (ac <* application_context
NOT (ac.application = 'plant spatial configuration'))) = O;
END_RULE;
(*

Formal propositions:

WRL1: Every application_context shall have an application attribute with a value of ‘plant spatial
configuration’.

5.2.4.20 version2_p4l object _role_selection

Every role_association instance shall associate a role with only a plant_spatial_configuration_-
change_assignment.

EXPRESS specification:

*

RULE version2_p4l object _role_selection FOR
(rol e_association);
VHERE
WR1: SIZEOF (QUERY (ra <* rol e_association |
NOT (' PLANT_SPATI AL_CONFI GURATI ON. '+
' PLANT_SPATI AL_CONFI GURATI ON_CHANGE_ASSI GNVENT' | N
TYPEOF (ra.itemwith_role)))) = 0;
END_RULE;
(*

Formal propositions:

WRL1: Each role_association shall reference only instances of plant_spatial_configuration_change_-
assignment as its item_with_role.

5.2.4.21 version2_p4l uninstantiable_basic_attributes

There shall be no instances of description_attribute, id_attribute, or name_attribute populated
according to this part of ISO 10303.

EXPRESS specification:

*

RULE version2_p4l uninstantiabl e_basic_attributes FOR
(description_attribute, id attribute, nane_attribute);
VHERE
WR1: SIZEOF (bag_to_set (description_ attribute)) = 0;
WR2: SIZEOF (bag_to_set (id_attribute)) = O;
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WR3: SIZEOF (bag_to_set (nane_attribute)) = 0;
END_RULE;
(*

Formal propositions:

WRL1: There shall be zero instances of description_attribute.
WR2: There shall be zero instances of id_attribute.

WR3: There shall be zero instances of name_attribute.
5.2.5 Plant spatial configuration function definitions

5251 applied_identification_correlation

The applied_organization_correlation boolean function returns TRUE if the name attribute of the
identification_role entity is coordinated with the type of entity selected in the items of an applied_-
organization_assignment.

EXPRESS specification:

*

FUNCTI ON applied_identification_correlation
(aia : applied_identification_assignnent ) : BOOLEAN,

LOCAL
i _role : STRING
END_LOCAL;
i_role := aia\identification_assignnment.role.naneg;

CASE i _role OF
' gl obal unanbi guous identifier' :
| F SI ZECF (aia.itenms) <>
S| ZEOF (QUERY (x <* aia.items |
" PLANT_SPATI AL_CONFI GURATI ON. PRODUCT_DEFI NI Tl ON
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
'stock code' . IF SIZEOF (aia.items) <>
S| ZEOF (QUERY (x <* aia.items |
" PLANT_SPATI AL_ CONFI GURATI ON. PRODUCT_DEFI NI Tl ON
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
"weld id' . IF SIZEOF (aia.items) <>
S| ZEOF (QUERY (x <* aia.items |
" PLANT_SPATI AL_CONFI GURATI ON. MATERI AL_PROPERTY"
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
' connecting portion id'
: IF SIZEOF (aia.items) <>
SI ZEOF (QUERY (x <* aia.items |
" PLANT_SPATI AL_CONFI GURATI ON. MATERI AL_ PROPERTY"
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END_I F;
"anal ysis data point id'
| F SI ZECF (aia.itens) <>
S| ZEOF (QUERY (x <* aia.items |
' PLANT_SPATI AL_CONFI GURATI ON. SHAPE_ASPECT'
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
' docunment version id'
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| F SI ZECF (aia.items) <>

SI ZEOF (QUERY (x <* aia.items |

" PLANT_SPATI AL_CONFI GURATI ON. DOCUMENT"
IN TYPECF (x)))

THEN RETURN( FALSE) ;

END | F;
OTHERW SE : RETURN( TRUE) ;
END_CASE;
RETURN ( TRUE) ;
END_FUNCTI ON;
(*

Argument definitions:

aia: the input applied_identification_assignment to be checked.

5252 bag_to set

The bag_to_set function converts BAGs into SETSs.

EXAMPLE It can be used to convert the BAGs returned by the USEDIN function into SETSs that can be properly
assigned to variables that are SETS.

EXPRESS specification:

*

FUNCTI ON bag to_set (the_bag: BAG OF GENERI C:i ntype)
SET OF GENERI C: i nt ype;

LOCAL
the set : SET OF GENERIC.intype := [];
i ;| NTEGER;

END_LOCAL;

| F SI ZEOF(t he_bag) > 0 THEN
REPEAT i := 1 TO HI I NDEX(t he_bag) BY 1;

the_set := the_set + the_bag[i];

END_REPEAT;

END | F;

RETURN(t he_set);

END_FUNCTI ON,

(*

Argument definitions:

the_bag: the BAG that is to be converted into a SET.

5.25.3 class_in_tree

The class_in_tree function is a boolean function that returns true if the specified group has the name
specified by the val parameter, or if the specified group has a parent in a tree of related groups with the
name specified by the val parameter.

EXPRESS specification:

*

FUNCTION class_in_tree (class : group; val : STRING : BOOLEAN,
| F class.nane = val THEN RETURN ( TRUE);
ELSE
RETURN ( SI ZEOF (QUERY (gr <* USEDIN (cl ass,
" PLANT_SPATI AL_CONFI GURATI ON. '+
' GROUP_RELATI ONSHI P. RELATED _GROUP' ) |
class_ in_tree (gr.relating group, val))) = 1);
END | F;
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RETURN ( FALSE) ;
END_FUNCTI ON;
( *

Argument definitions:

class: the group containing the name for which the specified value is required.

val: the value that is required for the name of the group.

5.25.4  plant_spatial_configuration_organization_correlation

The plant_spatial_configuration_organization_correlation boolean function returns TRUE if the
name attribute of the organization_role entity is coordinated with the type of entity selected in the
items of a plant_spatial_configuration_organization_assignment.

EXAMPLE If the role for an organization is ‘vendor’, then all of the items in the set must be either product or
document.

EXPRESS specification:

*

FUNCTI ON pl ant _spati al _confi guration_organi zation_correl ation
(e : plant_spatial _configuration_organi zati on_assi gnnent ) : BOOLEAN,
LOCAL
o role : STRING
END_LOCAL;
o role := e\organi zati on_assi gnnent. rol e. nane;
CASE o role OF
"vendor"' . IF SIZEOF (e.itenms) <>
S| ZEOF (QUERY (x <* e.itens |
S| ZEOF( [ ' PLANT_SPATI AL_CONFI GURATI ON. PRODUCT" ,
" PLANT_SPATI AL_CONFI GURATI ON. DOCUMENT' | *
TYPECF (x)) = 1))
THEN RETURN( FALSE) ;
END_I F;
' owner’ : IF SI ZEOF (e.items) <>
SI ZEOF (QUERY (x <* e.itens |
S| ZEOF([ ' PLANT_SPATI AL_CONFI GURATI ON. SI TE' ,
" PLANT_SPATI AL_CONFI GURATI ON. DOCUMENT' ] *
TYPECF (x)) = 1))
THEN RETURN( FALSE) ;
END | F;
' pl ant operator' . IF SIZEOF (e.itenms) <>
S| ZEOF (QUERY (x <* e.itens |
" PLANT_SPATI AL_CONFI GURATI ON. PLANT"
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
"pl ant owner' . |F SIZEOF (e.itenms) <>
S| ZEOF (QUERY (x <* e.itens |
" PLANT_SPATI AL_CONFI GURATI ON. PLANT"
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
' proj ect owner' . IF SIZEOF (e.itenms) <>
S| ZEOF (QUERY (x <* e.itens |
" PLANT_SPATI AL_CONFI GURATI ON. DESI GN_PRQJECT"
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
' assessor' . |F SIZEOF (e.itenms) <>
S| ZEOF (QUERY (x <* e.itens |
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P!
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IN TYPECF (x)))
THEN RETURN( FALSE) ;

END_| F:
OTHERW SE : RETURN( TRUE) ;
END_CASE;
RETURN ( TRUE) ;
END_FUNCTI ON;

(*

Argument definitions:

e: the input plant_spatial_configuration_organization_assignment to be checked.

5.25.5 plant_spatial_configuration_person_and_organization_correlation

The plant_spatial_configuration_person_and_organization_correlation boolean function returns
TRUE if the name attribute of the person_organization_role entity is coordinated with the type of
entity selected in the items of a plant_spatial_configuration_person_and_organization_assignment.

EXAMPLE If the role for a person_and_organization is ‘owner’, then all of the items in the set must be either
site or change_item.

EXPRESS specification:

*

FUNCTI ON pl ant _spati al _configuration_person_and_organi zati on_correl ation
(e : plant_spatial _configuration_person_and_organi zati on_assi gnnent )

: BOOLEAN,
LOCAL
po_role : STRING
END_LOCAL;
po_role := e\person_and_organi zati on_assi gnnent. r ol e. nang;
CASE po_role OF
' owner’ . IF SIZEOF (e.itenms) <>
S| ZEOF (QUERY (x <* e.itens |
S| ZEOF([ ' PLANT_SPATI AL_CONFI GURATI ON. SI TE' ,
" PLANT_SPATI AL_CONFI GURATI ON. '+
"CHANCE_I TEM ] *
TYPECF (x)) = 1))
THEN RETURN( FALSE) ;
END | F;
"plant owner' . |F SIZEOF (e.itens) <>
S| ZEOF (QUERY (x <* e.itens |
" PLANT_SPATI AL_CONFI GURATI ON. PLANT"
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
'pl ant operator’ . |F SIZEOF (e.itenms) <>
S| ZEOF (QUERY (x <* e.itens |
" PLANT_SPATI AL_CONFI GURATI ON. PLANT"
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
OTHERW SE : RETURN( TRUE) ;
END_CASE;
RETURN ( TRUE) ;
END_FUNCTI ON;

(*

Argument definitions:

e: the input plant_spatial_configuration_person_and_organization_assignment to be checked.
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5.25.6  plant_spatial _configuration_person_correlation

The plant_spatial_configuration_person_correlation boolean function returns TRUE if the name
attribute of the person_role entity is coordinated with the type of entity selected in the items of a
plant_spatial_configuration_person_assignment.

EXAMPLE If the role for a person is ‘owner’, then all of the items in the set must be either site or document.

EXPRESS specification:

*

FUNCTI ON pl ant _spati al _configuration_person_correl ation

(e : plant_spatial _configuration_person_assignment ) : BOOLEAN;
LOCAL
p_role : STRING
END_LOCAL;
p_role := e\person_assignnent.role. nane;
CASE p_role OF
' vendor"' : IF SI ZEOF (e.items) <>

SIZECF (QUERY (x <* e.itens |
" PLANT_SPATI AL_CONFI GURATI ON. DOCUMENT"
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END_| F;
' owner’ : IF SI ZEOF (e.items) <>
SI ZEOF (QJERY (x <* e.itens |
S ZE(]:([ PLANT_SPATI AL_CONFI GURATI ON. SI TE' ,
PLANT_SPATI AL_CONFI GURATI ON. DOCUVENT" ] *
TYPEOF (x)) = 1))
THEN RETURN( FALSE)
END | F;
"pl ant owner' D IF SIZECF(e.items) <>
SIZE(J: (QUERY (x <* e.itens |
" PLANT_SPATI AL_CONFI GURATI ON. PLANT"
IN TYPECF (x)))
THEN RETURN( FALSE) ;
END | F;
' assessor' . |F SIZEOF (e.itenms) <>
SIZE(J: (QUERY (x <* e.itens |
" PLANT_SPATI AL_CONFI GURATI ON. '+
' PRODUCT_DEFI NI TI ON_RELATI ONSHI P'
IN TYPECF (x)))
THEN RETURN( FALSE) ;

END | F;
OTHERW SE : RETURN( TRUE) ;
END_CASE;
RETURN ( TRUE) ;
END_FUNCTI ON;

(*

Argument definitions:

e: the input plant_spatial_configuration_person_assignment to be checked.

5.25.7  valid_advanced_csg_tree

The valid_advanced_csg_tree function returns true if the elements that comprise the CSG tree passed in
as a parameter satisfy the requirements defined for advanced CSG trees.

EXPRESS specification:

*

FUNCTI ON val i d_advanced_csg_tree (tree_el enent : bool ean_operand) : BOOLEAN,
-- return true if the tree_elenent is a valid primtive
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| F SI ZECF (TYPECF (tree_el enent) *
[ " PLANT_SPATI AL_CONFI GURATI ON. BLOCK'

PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_ CONFI GURATI ON.
PLANT_SPATI AL_CONFI GURATI ON.

THEN RETURN ( TRUE) ;
ELSE

if the tree_el enent
oper ands

PLANT_SPATI AL_CONFI GURATI ON
PLANT_SPATI AL_CONFI GURATI ON
PLANT_SPATI AL_ CONFI GURATI ON
PLANT_SPATI AL_CONFI GURATI ON
PLANT_SPATI AL_CONFI GURATI ON
PLANT_SPATI AL_CONFI GURATI ON
PLANT_SPATI AL_ CONFI GURATI ON

TORUS'
Rl GHT_Cl RCULAR_CYLI NDER |
SPHERE'

Rl GHT_Cl RCULAR_CONE' |
ECCENTRI C_CONE,
PLANT_DEST GN_CSG PRI M TI VE',
CYCLI DE_SEGMVENT _SOLI D ,
RECTANGULAR_PYRAM D ,
EXTRUDED AREA SOLI D |
REVOLVED_AREA SOLI D ,
HALF_SPACE SCLID]) = 1

is a boolean result check its operations and

| F ' PLANT_SPATI AL_CONFI GURATI ON. BOOLEAN_RESULT

IN TYPECF (tree_el enent)
THEN

addition and subtraction are the only valid operations

I F NOT (tree_el enent\bool ean_result. operator

I N [ bool ean_oper at or.
THEN RETURN ( FALSE) ;
END | F;

uni on,

if the operand is a half_space_solid,
othermﬁse return fal se and recursively check second operand
| F ' PLANT_SPATI AL_CONFI GURATI ON. HALF_SPACE_SOLI D

bool ean_operator. difference])

check for advanced surface

IN

TYPECF (tree_el ement\ bool ean_result.first_operand) THEN

| F ' PLANT_SPATI AL_CONFI GURATI ON. ELEMENTARY_SURFACE'

I'N

TYPEOF (tree_el ement\ bool ean_resul t.
first_operand\ hal f_space_solid. base surface) THEN

I F ' PLANT_SPATI AL_CONFI GURATI ON. HALF_SPACE_SOLI D

I'N

TYPECF (tree_el ement\ bool ean_resul t.second_operand) THEN

| F ' PLANT_SPATI AL_CONFI GURATI ON. ELEMENTARY_SURFACE'

I'N

TYPECF (tree_el ement\bool ean_resul t.
second_oper and\ hal f _space_sol i d. base_surface) THEN

RETURN ( TRUE) ;

ELSE RETURN ( FALSE);

END_| F;

ELSE RETURN (val i d_advanced_csg_tree
(tree_el ement\ bool ean_resul t. second_operand));

END | F;

ELSE RETURN (FALSE);
END_| F;
ELSE

| F ' PLANT_SPATI AL_CONFI GURATI ON. HALF_SPACE_SOLI D

I'N

TYPEOF (tree_el enent\bool ean_result.second _operand) THEN

| F ' PLANT_SPATI AL_CONFI GURATI ON. ELEMENTARY_SURFACE

I N TYPECF

(tree_el ement\ bool ean_resul t.second_operand\ hal f_space_solid.
base_surface) THEN
RETURN (val i d_advanced csg_tree

(tree_el ement\bool ean_result.first_operand));

ELSE

RETURN ( FALSE) ;
END | F;
ELSE

RETURN (val i d_advanced csg_tree
(tree_el ement\ bool ean_result.first_operand) AND
val i d_advanced_csg tree
(tree_el ement\ bool ean_result.second_operand));

END_| F;
END_| F:
END_| F;
END | F;
RETURN ( FALSE);
END_FUNCTI ON

(*
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Argument definitions:

tree_element: (input) the boolean_operand to be evaluated.

*

END_SCHEMA;
( *
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